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Apple's Newton leads 
a new wave of 


New Full-Featured 
Subnotebook PCs from 
Dell and Gateway 2000 


Speed Demons: 
Eight 486DX2 Systems 


Coming Soon: 
New Display Technologies 


Compaq's New 
Low-Cost Computers 
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They've Discovered Another 


Notebook Treasire From Gateway 2000! 
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Ш Weight 2.75 Lbs. (HandBogk & Battery) 
ll Dimensions 5.9" x 9x 1.4" 


E 4-Hr.* NiMH Battery, 14:02. Charger, 6.5" x 2.5" x 1.5" 


E Traveling Weight 3. MEDS. (HandBook, Battery & Charger) 
B @&-T® Processot, 286 Class Performance 
Ш1МВ РАМ 


Ш40МВ Hard Drive — “ж 

@ Backlit 7.6" Double-Scan COA Screen, 640 x 400 Resolution 
Bi | Paralle!/] Serial Port 

Bi 78-Key Keyboard, 101-Key Emulation, Inverted T Cursor Pad 
E DOS, File Transfer Software & Serial Download Cable 

E Introductory Bonus Pack 

E Carrying Case 


$1295 l 


sMo, pointing déice, 2,400 hps modem, alkalin&ibattery* 
"орам table printer, combo unit (3.4 drive with extra serial port and 


parallel port), extra batteries 


The Nomad notebooks we discovered are highl unusual. Our 
theory is they were designed to let you take desktop computer 
performance anywhere you go in a small, lightweight notebook. Айа 
using the patented power management systeme Bot over six hours 
of Mim a Іші а PS battery on the 425DXL. Power manage- 


dites. ar d patented power-saving BIOS. 


and software 
features. 

The Nomad 
sereens are bright 
and crisp. | 
Resolution is 640 

'x 480, 64 gray 
scale, on the LCD, 


„КАМ, you can 
"also display on an 
t extemal monitor 
E ‚Тек 5 other Nomad characteristic that sets these 
notebooks арап ‘from most others. They re made in the U.S.A.! 


NOMAD Options: 240019,600 bps modems, portable printer, numeric 


keypad, Token Ring or Ethernet interfaces, SCSI interface, memory upgrades, 


executive carrying case, extra batteries 


*Battery life was measured with power management enabled. 


` B FieldMouse" Pointing 


With IMB video Ms DOS 5.0& Windows 


20MH, ne d. RAM, 80MB Hard Drive | 


In discovering the HandBook, we found "S d = the first А 
product in а new Category of portable PCs: ir: s smaller and lighter 
than a notebook, but it's bigger and much more e finctional than a 


+ Чет. Real P C fea 
= Е бар t 


^ Backlit sereen, Y 
bonafide hard dtive 
Ae. and ajeomfortable 

t keyboard (no chiclet 
keys). Yet it weighs 
only 2.75 pounds. You can traveliswith the HandBook and not even 

know you’ ге carrying it. When you get home, downloading informa- 
tion from, our HandBook to yo office guns is BH the se- 


Ы Weigh " Lbs. mom XB 
В Dimensions 8.5" x TE : 
E 6-Hr.* NiCad 5.7Ah Вай 
E 14.4-Oz. Battery Chargi 
B Traveling Weight 6. 
B Backlit 10" VGA Sc 
B Simultaneous Video 
E 1.44MB 3.5" Diskett 
E l Parallel/] Serial Port 
B Extemal Video & Expi orks ane da | 

8 79-Key Keyboard, 10128 Venen E Cursor Pad | | 


NOMAD 325SXL * $1995 
25MHz, 386SXL, 2MB RAM, 80MB Hard Drive 


NOMAD 420SXL «$2795. 


610 Gateway Drive * P.O.Box 2000» North Sioux ( 


All prices and configu alig dj; 
(9/902 Gateway 2000, Inc. HandBook and FieldMouse are ty абста ба 
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Show me a new workstation 


with better numbers, and you'll 
get my attention. 


Show me one with better ideas, 
and you'll get my order. 


Introducing SPARCstation 10. 


ша The new Sun" 
BIB SPARCstation" 10 
i 2 E system is four 
2 768 Г times more pow- 
ТЕ! erful than any 
workstation we've 
ea UU Ei... ever made. 
We 5 think youlll find it a hun- 
dred times more interesting than any 
workstation anyone else has ever made. 
More interesting, because it runs 
your applications better than other 
desktops. Because you can upgrade to 
future processors about as easily as you 
can change a light bulb. And because it 
doesnt trade off backward compatibility 
for the sake of forward thinking. 
In other words, che SPARCstation 10 
is not just a new model. 
Its an entirely new computer. 


The only performance that matters. 


What good is a turbo-powered engine if 
the car's transmission 15 sluggish? Or its 
tires are flat? 


Our point is that building faster 
CPUs makes little difference if the rest 
of the computer cant keep up. 

So for the SPARCstation 10 we 
devised an entirely new workstation. 
Not only with a faster CPU, but with a 
faster system bus, faster input/output, 
faster networking, and built-in multi- 
processing. 

The faster CPU is our new Super- 
SPARC" chip. Remarkably, it can handle 
three instructions at once (most others 
manage only one or two) Its binary 
compatible with previous generations of 
SPARC? And it runs the Solaris? орегас- 
ing environment, so you can use thou- 
sands of existing applications. 

We teamed all chat horsepower with 
the extra performance of multiprocess- 
ing. One megabyte of SuperCache" 
memory А 320MB-per-second peak 
memory bandwidth. А 10MB-per- 
second SCSI disk controller. And a large 
I/O buffer for faster Ethernet transfers. 

Individually, each of these represents 


a big step forward in computing per- 
formance. But together they produce an 
astonishing leap ahead in application 
performance. 

And to the person whose hands are 
on the keyboard, thats the only kind 
that matters. 


Growing up vs. growing old. 


Though budgets have never been tighter, 
most workstations are still designed 
around the hope that you'll replace last 
years computer just (0 work with a 
newer processor. 

The SPARCstation 10 was designed 
around a different philosophy: 

Make the processor replaceable, not 
the workstation. 

To that end, we put the processor on 
a small SPARC module. As faster chips 
become available, you can upgrade by 
pulling out the old module and plug- 
ging in a new one. 

The rest of your investment — mem- 
огу, storage, accelerators, everything — is 
left intact. 

But don't feel you have to wait 


around for faster chips. You have the 
freedom to grow a SPARCstation 10 in 
plenty of ways right now. 

You can start by plugging in a sec- 
ond SPARC module. Since this machine 
was engineered throughout for symmet- 
ric multiprocessing, youll nearly double 
its processing power. 

You can also boost its memory to 
512MB. And its disk capacity to 26GB. 

There are ports for both parallel and 
serial devices; connections for thick, 
thin, or twisted-pair Ethernet; even 
ISDN connectors for networking over 
public telephone lines. All built in. 
Which leaves its four expansion slots 
available for other functions. 


The future Is not an optlon. 


How long have you been hearing about 
promising new technologies like multi- 
processing? Multimedia? ISDN? 

And how many workstations can 
you name that give you all these capa- 
bilities, right out of the box? 

Theres only one. 

You've already read how the SPARC- 


station 105 multiprocess- 
ing can speed up the ap- 
plications you run today. 
But it also means you can 
add enough horsepower 
later to run next-gener- 
ation software built around multi- 
threading and object management. 

Then theres ISDN. It brings the world- 
wide telephone network di- 
rectly into the computer 
—without a modem. 
Which allows applica- 
tions to make faxing, 
voicemail, and even video 
conferencing as natural as printing. 

A 16-bit audio chip and external 
speaker are also included. So applica- 
tions can use CD-quality 
sound for e-mail, spo- 
ken tutorials, and multi- 


Multiprocessing 
Performance 


NY 


Plug-in 
SPARC Modules 


Solaris 


media presentations. 3i ан С 
And there's enough Binary 
Compatible 


memory, disk space, and 
bus bandwidth to meet the enormous 
demands of animation, simulations, and 
real-time video. 


Admit It, you're Intrigued. 


You cant have read this far without feel- 
ing at least a twinge of excitement. 

Maybe its for the swift kick-in-che- 
pants this machine can give to the appli- 
cations youre running today. 

Or the enthusiastic way it welcomes 
whatever new technologies may be 
around the corner. 

Maybe you simply cant help but re- 
spect a computerthat offers your business 
a lot more than just MIPS and MFLOPS. 

Whatever you think, heres what 
to do: 

Call 1-800-426-5321, ext. 485 for 
complete information on the new Sun 
SPARCstation 10, or the name of your 
Sun reseller or sales representative. 

Its the first workstation to combine 
such powerful numbers with such 


potent ideas. 


Sun Microsystems 
Computer Corporation 


А Sun Mrtrosystems lac Business 


©1992 Sun Microsystems, Inc, Sun, Sun Microsystems, Solaris, SuperCache, and the Sun logo are trademarks or registered trademarks of Sun Microsystems, Inc. All SPARC trademarks are 
trademarks or registered trademarks of SPARC International, Inc. SPARCstation is licensed exclusively to Sun Microsystems, Inc. Ail other product or service names mentioned herein 
are trademarks of their respective owners. Screen image courtesy of Johnson, Fain & Pererra Associates, and created with Renderize software. 
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COVER STORY 


FEATURE 


The PC 
Gets More Personal 
PAGE 128 


MICROBYTES 

Last year, reports surfaced about a Bill 
Gates memo that allegedly discussed 
the "nightmare" of IBM "attacking" 
Microsoft in systems software and 
Novell *defeating" the company in 
networking. Now, Windows NT 
appears poised to turn the tables. 


FIRST IMPRESSIONS 

Battle of the Super Spreadsheets 
Quattro Pro for Windows takes on 
Excel 4.0. 


46 

First of the 
Red-Hot R4000s 
SGI Crimsonlights 
the flame for the 
R4000 processor 
from Mips. 


Born-Again Compaq? 
Compaq fires low at the competition. 


MultiView 24, a fast full-color 
graphics board for Windows 


LanRover/L, a box that unites 
PowerBooks and AppleTalk networks 


IBM LaserPrinter 10A, 
an IBM printer for your Mac 


AcerPac 150, 
a multimedia powerhouse 


WHAT'S NEW 

The SPARCard 2 joins DOS апа 
Unix; the I/O Station 464 collects data 
remotely; and more. 
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The PC Gets More Personal 
Apple and traditional notebook PC vendors take divergent paths toward 
the ultimate personal computer. 


Practical Desktop Video, Part 4: Making the Cut 
It ain't over till it's edited. 


STATE OF THE ART 


A NEW WORLD OF DISPLAYS 
AND IMAGE-PROCESSING SOFTWARE 


Overview: 

Display Technologies 

Soon you'll see an assortment of 
display technologies, but CRTs 
won't go away. 


Color and Resolution 
There is more to your display 
than just a bunch of pixels. 


Monochrome to Color 

Two new technologies provide 
ways of obtaining brighter and 
bolderdisplays that have better 
resolution. 


HDTV Is Coming 

to Desktop 

HDTV will help improve 
computer-monitor technology 
and digital-image manipulation. 


Displays: The Human 
Factor 

Knowing how our vision works 
is the basis for developing 
superior displays. 


Resource Guide: Displays 


COVER IMAGE: MARK ROCKWOOD / PHOTOGRAPHY, 
JOHN KRAMER / IMAGESET DESIGN, INC. © 1992 


REVIEWS 


206 SOLUTIONS FOCUS 101 
Code on the Move 
The BYTE Lab tests seven portable user-interface libraries and tells how to 
choose the one that best fits your needs. 
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The BYTE Lab evaluates 24-bit color scanners 
for the PC and the Mac. 


246 Upgrading at the High End 
Six modular and upgradable EISA and Micro 
Channel systems: 
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The First 486 Clock Doublers 
Intel's new 486DX2 doubles the 
clock on eight new systems. 
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Borland builds an even better 
DOS spreadsheet. 
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interpreter and a compiler, 
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in the Xbase race. 
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PowerBooks, a Mac program to 
adjust fonts, and an MO drive 


from Sony. 

287 UNDER THE HOOD 303 BEYOND DOS 
Keyboards Without Keys Writing a Device Interface 
Touchscreens aren't just for for Windows 
kiosks anymore. by John Barker 

Тһе smart approach to writing 

293 SOME ASSEMBLY Windows device drivers. 
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your Mac applications. and a Unix clone. 
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Opening the Lines of 
Communication 
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replacement, communications 
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transfers from Unix. 
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Jerry looks at Windows software. 
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Bleepers of the Gates 
Two industry exposés 
target Bill Gates, 

Ed Yourdon on the 
decline of the American 
programmer, telephone 
listings on CD-ROM, 
and other subjects. 


STOP BIT 
Information-Age 
Warriors 

As personal computers 
invade the battlefield, 
interoperability 
becomes crucial. 
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and a response from DARPA's 
Computer Memory Project. 
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LalWindows Instruneatalion Syston 


“Phas "AT ШЕШИП | izz 
мук» NT LIH H gilas da лы € NON 
labWindows® 2.0 labVIEW® 2 
for DOSbased computers for Macintosh computers 


All You Have To Do Is Choose! 


In the 1980s, National Instruments pioneered two paths to ће future of instrumentation. 
labWindows, an automatic code generation and program development system for ће C ond 
BASIC programmer. And LabVIEW, the first graphical programming system to offer ease of use 
without sacrificing programming flexibility and performance. 

labWindows and LabVIEW address all of your instrumentation needs. You con contro! 
GPIB, VXI, and RS-232 instruments, and plugin data acquisition boards. You can integrate data 
analysis. And, you con build your own graphical user interfaces. 

Today, labWindows and LabVIEW are leading the revolution in instrumentation software. 
Through innovative programming methodologies and powerful development tools, labWindows 
and LabVIEW are paving мо paths to the future-a future in which The Softwore is the Instrument. 
All you have to do is choose! 


Call for your free demo disks |512) 794-0100 or (800) 433-3488 (0.5. and Canada). 


У NATIONAL 


INSTRUMENTS’ 


Tbe Software із tbe Instrument ® 


6504 Bridge Point Porkwoy 
Austin, TX 78730-5039 


Australia |03) 879 9422 * Солобо - now direct- (800) 433 3488 * Denmark |45] 76 73 22 * France [1] 48 65 33 70 
Germany (08917 14 5093 * Italy |02) 4830 | 892 * Japan |03) 3788 1921 • Netherlands |01720) 45761 ® Norway 103] 846 866 
Spoin |908) 604 304 * Sweden |08) 984 970 * Switzerland (056] 45 58 80 « U.K. (0635] 523 545 


Product nomes listed ore trademarks of their respective manufacturers, Company romes listed are trademarks or rade names of their respective companies. 
© Copyright 1991 Notional Instruments Corporation. All righis reserved. 
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Yo, Ed. 


Solaris is so easy, even I can use it. And I’m not the only one whe 
thinks 50 - important people around the world have contacted me. I've 


summarized their comments in the attached video and voice messages. |  Stortesum i 
| | ! ' , EdiBSunsoft E 
[After you've reviewed them please schedule appointments with the | George | 

hektest prospects using your Workgroup Calendar Manager. Do make sure | тек т 

Georg? and John are still the right people. | jainai Downing 

Scott ] Ната Borin қ | 

Attachments. Ec) |, Frangeis@ Rarls 


Multimedia Mail gives 1: (и 2; E 
тона simple, powerful 

way fo send more than Scott says Vidéo | 
just text byelectronic a حص‎ 
тай, Multimedia Mail lets you easily 
send any буре of file with your message 
just by dropping it in the window. 
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Calendar Manager s 
Multi-browser lets 
you view and 
modify calendars 
ан)череғе on your 
network simulta- 
neously, to make 
scheduling your 
meetings easy. ы. 


Solaris: 
SO Easy It Cant 


Бе | 


Power Made Simple. 
Imagine making the power of 32-bit sys- 
tems easy to use. Imagine networks that not 
only tie together individuals, they make 
groups more productive. Imagine com- 
puters united by a consistent environment. 
Imagine running today's favorite programs while gaining 
access to tomorrow's applications. 

Imagine no more. Solaris" system software makes 
distributed computing as simple as stand-alone computing, 


while bringing the power of UNIX" and SVR4 to users— easily. 


Maybe that's why Solaris is the world’s most widely used 32-bit 
computing solution. 


The Network At Your Fingertips. 

The Solaris solution starts with technology from Xerox that 
sparked the idea for the Macintosh? user interface, making 
Solaris as easy to use as any PC. But, because Solaris was 
created with group productivity in mind, it does much more. 

Solaris breaks the isolation of personal computing by 
bringing network resources to the desktop. Want to send that 
chart to a color printer in another building? It's easy. Want to 
render that 3D image on a Cray in the next state? It’s easy. 
Solaris allows objects, like files, to be dragged and dropped on 
function icons, such as a printer, for instant action. With 
Solaris, the network is at your fingertips. 


ac. 


Increase Personal And 
Workgroup Productivity. 
Solaris also includes 15 tools that enhance 
group productivity. Among these is 
Multimedia Mail, which can send any type of 
file —applications, audio, video, graphics — 
in a mail message. The Workgroup Calendar Manager serves as 
an on-line personal and group calendar that makes scheduling 
meetings with people next door or on the next continent easy. 
What's more, Solaris offers over 4,000 solutions including 
Lotus 1-2-3, Ashton-Tate dBase and WordPerfect. And SunSoft 
has an easy way for you to try these applications. It's Catalyst” 
CDware. With CDware, you can try more than $250,000 of soft- 
ware from your desktop. Solaris offers more options for produc- 
tive work than any other 32-bit environment. Now, that’s easy! 


The Time Is Now. 


_ Don't wait for your PC to grow up. It's time to see for 
Б É ourself how easy it is to access the power of Solaris. 
Call ne now for a free version of CDware and the names of our 
OEM partners who can give you a guided tour of Solaris. 
1-800-227-9227, Ext. 123. See you there. 


% » SunSoft 


A Sun Microsystems, Inc. Business 


© 1992 Sun Micrarystems, Inc. All rights reserved. Printed in the USA, Sun, San Microsstems, һе Sun logo, SunSolt, Solaris. үчүнө and CDware are trademarks or jas len arks of Sun Micresysiems, inc UNIX is a registered trademark of WNL Systems Laboratori, Inc, Macintash 15 3 registered trademark of apple Cemputet. SPARC is a 


registered tradernark of SPARC Intemational Inc. Products hearing SPARC Irademsarks an: hased t pon an architecture developed by Sun Microsystems, Inc. А! peoducts and cou 
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New Products 


The Prices, 
And Award-Winning 
Service 

That Won't Leave 
You Out 

In The 


NORTHGATE 
Nf _ COMPUTER 
„ SYSTEMS, INC. 


“When it has to work right” 


They're New, They're Northgate, And At 


New High-Performance Northgate 
486/33 BISA Workstation Only 3299! 


Or power up to the fastest processor available — Intel? DX/50 MHz! 


Lowest price ever 

tor BISA power 

from Northgate! 

PC Magasine praised 
Northgate's 486 EISA file L CHOICE 
server with its coveted чуке 


Elegance 433e 


"Editors' Choice." NOW, 
Northgate completes its EISA line with 
a desktop system that won't overpower 
your desk and won't bust your budget! 


Super economy, top performance — 
Our new EISA is a superb workstation 
for CAD, desktop publishing, and all 
graphics applications. It will even serve 
you well as an economical yet powerful 
file server (Tower case available). 


This high-performance, low-cost 
system meets all the traditional 
Northgate standards of excellence. 


Lease as low as "112.83/month* 


Flexibility — Six full EISA bus- 
master slots and two slave slots 
ensure maximum performance of 
32-bit EISA drive controllers, video 
and network cards. 

Expansion — On-board RAM 
capacity up to 128MB. Hard drive 
storage options to 3.5GB and space 
left for both floppies and tape 
backup. 

Performance — Fastest processor 
available: genuine Intel 486/50 
MHz! We can also configure your 
system with your choice of other 
Intel 486 processors including 
DX/33, DX2/50, and the DX2/66 
MHz processor when it becomes 
available! 

Service — Northgate earned the 
highest customer satisfaction 
rating in PC Magazine's recent 
"Service & Reliability" survey 
(turn page). 


Look! You $et more 
from Northgate! 


е [ntel? 486/33 processor 

* 4MB RAM (expands to 128MB 
on-board memory) 

е 128K high speed write-back cache 

e 240MB 16ms hard drive 

e 32-bit IDE controller (SCSI also 
available) 

е EISA bus with eight 32-bit 
expansion slots (6 Bus master, 
2 slave) 

е 1.2 МВ ог 1.44 MB floppy drive 

е Space-saving desktop case — 

three exposed 5.25" half-height 

апа two exposed 3.5" devices 

1024 x 768 УСА color monitor 

OmniKey? keyboard 

MS-DOS* 5.0 

Microsoft? Windows™ 3.1 апа 

mouse 

е Northgate Service & Support 
Package 


Feature for feature, benchmark for 
benchmark, dollar for dollar, this 

new Northgate system is unmatched. 
Phone today and talk to the most knowl- 
edseable sales reps in the industry! 


The Number-One 
Direct Marketer of LAN Products! 


Powerful File Servers and Workstations 
— File servers ranging from Elegance 
386/33 to 486/33 EISA systems. All are 
Novell® and FCC Class B certified. 

Also, a complete range of workstations, 
featuring our popular 386SX/25 systems. 


Northgate Is Now Authorized by Novell 
to Self-Certify Our Systems — a huge 
advantage for our customers! 


Choice of Topologies — Select from 
ARCNET, ETHERNET Thin Net, or 
ETHERNET 10BASE-T. Wireless 
networks, LANtastic and Token Ring 
Products also available. 


Two Operating Networking Software 
Environments — Netware® 386 3.11 and 
286 2.2. 

Full Service Featuring Telephone 


Technical Hardware Support From . 
Certified NetWare Engineers. 


These HOT Prices They're Going Fast! 


Northgate SL20 Notebook Only 42549 


Northgate’s new notebook is packed 
with with so many features, you'll 
know your search for the ideal 
notebook is over! 


Extended battery life up to 8 hours 
using full power-saving features! Even 
at a scorching 20 MIIz, the new Intel® 
386SL processor sips far less power 
than other processors. So you сап 
expect 3 hours, 4 hours or even more 
between charges. And the Northgate 
SL20 completely recharges in about 
an hour. The Intel 386SL processor 
takes advantage of the Advanced 
Power Management of MS-DOS® 5.0 
and Microsoft® Windows™ 3.1 — 
included with your Northgate SL20! 


The notebook for the power hungry! 
On-board cache controller speeds 
throughput. And with 64K of cache, 
4MB of RAM (expandable to 8MB), 80 
or 120MB hard drive, and 3.5" floppy 
drive, you have all the power you 
need to run power-hungry software 
in your office or on the go. 


Fax machine built-in! Wherever your 
business takes you, you're never out 
of touch. Built-in 9600/2400 baud 
fax/ modem comes with WinFAX 2.0 
software, so you can easily send faxes 
from any Windows application. You 
can even receive faxes in sleep or 
suspend mode! 


Looking good! You'll appreciate the 
extra large 10" viewing area of the 
high contrast VGA display as well as 
the notebook’s non-glare backlit LCD 
with 32 gray shades. You'll also like 
its sleek, contoured design and 
rugged, scratch-resistant metallic 
bronze finish case. 


Plus, so many other features, 
ineluding: power-on self-test and 
diagnostics, BIOS setup menu for 
power management and preferences, 
battery overcharge protection, hot 
key control for system functions, 
unique pivoting screen for working in 
cramped places, full-travel keyboard 
slanted at the correct angle for 
comfortable typing . . . and the list 
goes on! 


Try the Northgate 51,20 notebook 
risk-free for 30 days! If you aren't 
completely satisfied, we'll buy it back 
for every penny you paid! 


е Dlazing 386SL/20 MHz 
Power! 


. ae to 8 Hours Between 
Charges — Full Charge 
In An Hour! 


10" Triple SuperTwist 
VGA Display! 


Microsoft® Windows™ 
3.1 Included! 


Unique Angled 
Keyboard Just Like 
A Desktop! 


e Built-in Send/Receive 
9600/2400 
Fax/Modem 
with WinFAX 
Software! 


Lease as low as 887.18/month* 


Northgate SL20 Notebook Has It All! 


* Intel® 386SL processor 

* Advanced Power Management (APM) 

e 2-8 hours battery life 

* 4MB RAM (8MB also available) 

* 64K cache with 25ns SRAM 

е On-board cache controller 

ғ 8038751, coprocessor support 

е 1.44MB 3.5" floppy drive 

е 80MB 19ms hard drive (120MB also 
available) 

e 10" non-glare Triple SuperTwist | 
display supports 32 shades of gray 

е Enhanced 80-key keyboard 
emulating 101/102 

e Serial, parallel, VGA and PS/2 
mouse ports 

* 9600/2400 fax modem with WinFAX 
software pre-loaded 

е MS-DOS 5.0 pre-loaded 

е Microsoft? Windows™ 3.1 pre- 
loaded 

* Microsoft PS/2 style mouse 

е Autosensing adapter/charger for 
other currents 

* Unique hinge mechanism pivots 
display in place 

e Carrying case 

е FCC Class B Certified 

* One year limited parts/labor 
warranty 

* Toll-free technical support — 24 
hours a day, 7 days a week 


MICROSOFT® 
WIN 


DOWS 
READY-TO-RUN 


Charge it to your Visa, 
MasterCard, Discover, 
American Express or 
Northgate Big ‘N’ Card. 


“When it has to work right" 


1075 Flving Cloud Drive, Eden Prairie, Minnesota 55344 


Northgate ZXP Systems 


From the company ranked #1 
in customer satisfaction by 
PC Magazine readers! 


You need flexible, easy upgrades, 
quality, high performance, 
reliability and top rated service and 
support at reasonable prices. That’s 
what Northgate delivers with our 
spectacular line of Elegance™ ZXP 
systems! 


Incredible Northgate flexibility! 
Take your pick of three cabinet 
styles, plus a complete range of 
LAN options. Best of all, every 


ЕСО УЧИР Ар. اھ ےا‎ es A ers ہر ہک گے‎ i ET у>. 


ZXP system comes with the level of 
service and support you won't find 
anywhere else. And that's not just 
ouropinion... 


[11 


orthgate earned the highest score 
for satisfaction with technical 
support among this survey's 35 
desktop manufacturers . . . On 
satisfaction with technical support, 
Northgate's 486-based desktops . . . 
received a significantly higher 
rating than those of the other 486 
manufacturers: Compaq, Gateway 
2000, IBM and Zeos.” 


— PC Magazine, May 26, 1992 


— Fast, Easy 


MICROSOFT® 


WINDOWS ru 
READY-TO-RUN 


Do-it-yourself ease and 
convenience for any upgrade! 


The secret is our ZIF (Zero 
Insertion Force) socket. No prying, 
no pushing, no special tools needed 
to handle delicate chips. 


Simply release the lever and 
effortlessly lift out the old 
processor. Place your new 
processor in the socket and press 
the lever to lock it into place. 
Presto ... incredible new speed! 
(You can even use the old processor 
to upgrade another ZXP system!) 


©Copyright Northgate Computer Systems, Inc. 1992. All rights reserved. Northgate, Elegance, ZXP, and the Northgate ‘N’ logo are U.S. trademarks or registered U.S. trademarks of Northgate Computer Systems. 804868 X, 80486 
and the Intel Inside logo аге U.S. trademarks of Intel. QA Plus is a registered US. trademark of DiagSoft Corporation. MS-DOS, Windows and Microsoft are U.S. trademarks or registered U.S. trademarks of Microsoft Corporation. All 
other products and brand names аге U.S. trademarks and registered U.S, trademarks of their respective companies. Prices shown are in U.S. dollars and do not include shippingftiandling charges or appropriate sales taxes, Offer 


and Unlimited 486 Upgradability 


Choose from three cabinet styles! 


Space-saving desktop case with 
seven expansion slots, a whisper-. 
quiet 200 watt power supply and 
room for three exposed 5.25" half- 
height and two exposed 3.5" 
devices. 


Full-size desktop case with eight 
expansion slots plus space for three 
exposed and two internal 5.25" 
half-height devices. 


Tower case with a 220 watt 

T = switching power supply and eight 
ZXP systems feature a unique zero expansion slots, plus space for 
insertion force socket that makes three exposed and four internal 


ченеш 5.25" half-height devices. 
Elegance ZXP 486/33 
ZXP Systems Use Any C js А 
1° 486 Chin! oniifuration 
Inte Ip: е Intel 80486DX/33 processor 
* 4MB RAM; expands to 32MB 
With Northgate ZXP systems, you е 64K cache 
can specify a 4866Х/16 for your e 100MB hard drive | | 
workstations. Later, upgrade to * 1.2MB 5.25" and 1.44MB 3.5" floppy drives 
SX/25. DX/33. DX2/50 and Intel's * One 8-bit and six 16-bit expansion slots 
DX2 /66 wh ave avi beds lis е Integrated IDE hard /floppy drive controller 


e 800 x 600 video card 


. * One parallel and two serial ports 
Our expert sales team will help you e Space-saving desktop case 


decide which configuration is best * 14" SVGA color monitor; 1024 x 768 
for your applications. Then, relax. * Northgate 101-5 keyboard 
Whatever your future needs turn • MS-DOS? 5.0 and QBasic 

out to be, Northgate has you * Microsoft® Windows™ 3.1 and mouse 


е DiagSoft™ QA Plus™ system 
diagnostic/performance software 
е FCC Class B certified 


covered. Upgrade options include 
hard drives up to 1.2GB, floppy 
drives, memory, the fastest video 


cards and more. Only $2749 


Lease as low as 894.0 1/month* 


Service & Support That Stops The Competition Cold! 


Money-back guarantee! If you're not happy, return your system within 30 days for a 

full refund. 

* One-year limited parts and labor warranty on your system, five full years on PC 
Magazine “Editors’ Choice" OmniKey? keyboards. Second and third year system 
warranty plans also available. 

е Overnight cross-shipment of replacement parts at our expense for one year. 

* Unlimited toll-free technical support! We're here in person to meet your needs 24 
hours a day, 7 days a week! 

* 10096 compatibility with industry-standard software and hardware! 

е On-site service provided Бу NCR® during your warranty period. Extended on-site 
service coverage also available. 

e MS-DOS 3.3, 4.01 or 5.0 апа GW-BASIC or QBasic software installed and ready to run! 

е DiagSoft™ QA Plus™ system/diagnostic software included. 


valid in the U.S. and Canada only. Prices and specifications subject to change without notice. Northgate reserves the right to substitute components of equal or greater quality or performance. All items subject to availability. We 


Other ZXP Systems Configured 
As Shown 


ABGOAXITD. uu 52,349 


Lease ав low as 886.91/month* 


4865Х/20........................ 12399 


Lease as low as 888.76/month* 


4865Х/25........................ 52499 


Lease as low as 885.47/month* 


486DX2/50................. 52049 


Lease as low as 8 100.86/month? 


“ 
Novell 


Gold 
Authorized 
| Reseller 4 


> Volu 
соо л 2. all А э > Chasers and | 
0.545.695 Business 


Charge it to your Visa, 
MasterCard, Discover, 
American Express or 
Northgate Big 'N' Card. 


ГАХ NOATHGATE 
YW COMPUTER 
SYSTEMS, INC 


“When it has to work right” 
7075 Flying Cloud Drive, Eden Prairie, Minnesota 55344 


support the ethical use of software, To report software copyright violations, call the Software Publishers Association's Anti-Piracy Hotline at 1-800-2858-PIRH. ‘Monthly lease paymentsare based on а 36-month standard, fair market 


value open-ended lease. 12-60 month leasing options available for qualified businesses. 
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DENNIS 
ALLEN 


New types of 
portable computers 
will change the way 
we use computers 


EDITORIAL 


A NEW WAVE 
OF PORTABLES 


here's a new wave of portable computers on its 
way. If you measure this wave by sheer excite- 
ment, Apple's Newton is riding the crest. There's 
no doubt that Apple has captured the hearts of all 
who have ever daydreamed about what a com- 
puter ought to be. What makes the Newton exciting is that 
it's a compact, keyboardless approach to computing with 
intelligent software. Based on the ARM (Advanced RISC 
machine) microprocessor, it 
even has the horsepower to ac- 
complish what it's supposed 
to do. But there's more to the 
story than just razzle-dazzle. 

The Newton represents the 
beginning of consumer com- 
puting. So far, personal com- 
puters have not been for the 
masses, because for most people they're simply too dif- 
ficult to use. The bad news 15 that the Newton doesn't 
solve that problem; the good news is that it takes a gi- 
gantic leapt oward that goal. Its multitasking operating 
system and complex “recognizers” make using the New- 
ton easier than using most other computers. 

What makes all this possible is the Newton's cus- 
tomized microprocessor, and that's what is really excit- 
ing. Over the next few years, you'll see more and more 
customizable microprocessors. What this means for hard- 
ware designers and software developers is that they can 
resolve application-specific bottlenecks in silicon by 
closely coupling certain functions to the CPU. 

On theconsumer level, customizable microprocessors 
mean that manufacturers can design a variety of small, 
dedicated computers. There will be address books, 
notepads, telephones (yes, telephones), and appointment 
books that we won't even call "computers." Sure, they'll 
have a CPU and memory, but they'll be no more pro- 
grammable than your microwave oven, VCR, and wash- 
ing machine—all of which have CPUs. You can expect 
to see several new entries in 1993. 

Meanwhile, the rest of us have to do word process- 
ing, calculate spreadsheets, and access databases larger 
than an address book. For us, a more practical solution for 
now is found in the new portable offerings from Gateway 
and Dell. Their approach to portable computing is less fu- 
turistic and in many ways much more sensible than that 
of the Newton. Their designs simply exploit DOS-com- 
patible hardware to place it in a more portable package. 

Take Gateway's Handbook, for example. In my 15 
years of new product demonstrations in the computer in- 
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dustry, I never felt the urge to actually buy a product 
right then and there until I saw the Handbook. Equally im- 
pressive is Dell's new 386SL i, which trades off some of 
the Handbook's small size and weight for more pro- 
cessing power and a larger keyboard. 

No, they don't have handwriting recognition, a multi- 
tasking operating system, or software that could auto- 
matically send faxes. The Dell and Gateway machines are 
just computers, and they happen to weigh only half of 
what most notebooks weigh, come in a more convenient 
size, and have usable keyboards. They even run my DOS 
applications software—something the Newton cannot 
do. You can expect to see similar offerings from other 
vendors later this year. 

Somewhere in between all this is Phoenix's yet-to- 
be-seen Companion PC. It zeros in on practical comput- 
ing by embedding into the system traditional applica- 
tions. For now, though, there are more questions about the 
Companion PC than there are answers. 

So there you have it, a wave of new portable comput- 
ers, and it's just the beginning. The question is, will it 
change the way we use computers? 

Consider all the times you would have used a com- 
puter if it had been a little more portable. Think about all 
the meetings you've attended in which you would have 
liked to take notes on your computer, but the keyboard 
would have been distracting. You'll soon be using a com- 
puter in those situations, and that means that you may 
want to carry different information on your computer 
than you have in the past. 

My advice is to start thinking about how you want 
that 1nformation organized. Decide now what kind of in- 
formation should be portable and what you want to leave 
on the desktop or file server. You also need to think 
about new opportunities afforded by more portable com- 
puters for sharing information within your organization. 

In other words, let's look beyond the excitement and 
figure out how to best integrate these new portables into 
our computing environment. 


—Dennis Allen 
Editor in Chief 
(BIX name “dallen”) 
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Quattro Pro 4. 
"athe Dest DO i 
spreadsheet... 


"We make no bones about it—the innovative Quattro? Pro 40 
is the best DOS spreadsheet you can buy.” 


Sebastian Rupley, PC/Computing, March 1992 


"Quattro Pro 40: Improvements add up to the ultimate DOS spreadsheet." 


Craig Stinson, PC Magazine, April 28, 1992 


. version 40 is arguably the best non-Windows spreadsheet available . . ." 
John Walkenbach, PC World, March 1992 | 


"Borland is hitting on all cylinders with [Quattro Pro 40]... 


Raphael Needleman, InfoWorld, January 27, 1992 


"Quattro Pro version 40 looks like the best DOS spreadsheet ever." 


Jim Seymour, Office Technology Management, February 1992 


"Verdict: The best DOS spreadsheet in the world." 


Mark Whitehorn, PC User (U.K.), March 24, 1992 


Order now absolutely RISK-FREE. See your dealer today or call 1-800-331-0877, ext. 5686. 


BORLAND 


Software Craftsmanship 


Copyright © 1992 Borland International, inc. All rights reserved. Quattro is a registered trademark of Borland International, Inc. Bl 1504 
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The IEF works. For Aetna. 


For Rhóne-Poulenc Rorer. 


The success of Texas Instruments 
I-CASE product is proven—in the field. 


There is an integrated CASE 
product that works. It works 
now...and it works well. 

The IEF™, or Information 
Engineering Facility М, is in use 
now by successful companies, 
large and small, all over the 
world. 


Major gains in 
productivity, quality, 
and maintainability. 


Productivity gains in initial 
development are hard to 
measure, but reports of 2-to-1 
improvements are fairly com- 
mon—and some go as high as 
5-to-1 

Quality improvements are 
dramatic. Users are getting 
more of what they need to run 
their businesses. Systems get up 
and running easier and faster. 

As for maintenance, a 
Gartner Group study showed 
that, even back in 1990, more 
than 80% of IEF developers 
were getting gains of from 


2-со-1 to 10-to-1. 


Now, develop on PC 
and generate for 
DEC/VMS, UNIX. 
TANDEM, WINDOWS 
available soon. 


The IEF has generated applica- 
tions for IBM mainframe 


© 1992 TI. 


environments (MVS/DB2 under 
TSO, IMS/DC and CICS) since 
early 1988. Now you can de- 
velop systems in OS/2 and 
automatically generate for DEC/ 
VMS and some UNIX plat- 
forms. TANDEM, Microsoft® 
WINDOWS, and more UNIX 


will be available soon. 


Developers give IEF 
highest rating in 
COMPUTERWORLD. 


COMPUTERWORLD 
magazine's 
"buyer's 
scorecard" showed 
that developers 
ranked the IEF first 
among all I-CASE 
products in the study, particu- 
larly in the areas of application 
quality, programmer productiv- 
ity, and value for the dollar. 


COMPUTERWORLD 


New tutorial provides very 
fast, friendly IEF training. 


We believe our new Rapid 
Development Tutorial is a 
breakthrough in CASE training. 
We gave it the broadest possible 
beta test—more than 100 
companies participated. Devel- 
opers were able to learn to build 
systems with the IEF more 
quickly than ever before—some 
in as few as five days! 


Information Engineering Facility and IEF are trademarks of Texas Instruments. 
Other product names listed are the trademarks of the companies indicated. 
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Special *Starter Kit" offer 
combines new tutorial and 
full-capability PC toolsets. 


The new IEF Starter Kit will 
give you everything you need to 
start building systems with 
1-СА$Е on your OS/2 PC. 

Along with the tutorial, the 
kit includes our standard OS/2 
PC analysis, design and con- 
struction toolsets as well as 
testing and code generation in 
C. (A COBOL compiler is 
optional and priced separately.) 

There's also 90 days of “hot- 
line" support. 

The kit is priced at $10,000 
(limit one per customer com- 
pany). That's about one-half the 
regular cost of the toolsets. 

If you're not convinced that 
the IEF can work for you, here's 
a chance to see for yourself—at 
a special low price and (with the 
new tutorial) in a very short 
time. 


To order an IEF Starter Kit, 
or for more information, 


call 800-527-3500. 


Government purchasers, please 


reference GSA «GSO0K92AQGS5530 
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Iarget. Rolls-Royce. 
Canadian Airlines. Sony. 
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“Our first major project was a mission-critical 
system for our Managed Care operation. 
Conventional development would have taken 
2-3 years... with the IEF, we built the first 
release in only 13 months. The IEF is now our 
company CASE standard." 

Richard F. Connell 

VP, Information Technology 

AETNA 
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"The IEF offers dramatic improvements in 
productivity, yet it’s easy to learn. One 
example: We trained 23 developers, including 
18 new hires, and then completed a large 
order processing system—300 transactions 
—all in only 20 months.” 

Venkat (Vinnie) Tiruviluamala 

Director, CPC/CPPC Information Systems 
SONY Corporation 


“Your new IEF tutorial was a way to quickly 
become familiar with the IEF and see how 
the IEF will allow quality systems to be built 
very quickly. | feel | now know how to build 
systems using the techniques described.” 
Roger Strand 

Application Development Consultant 

First Federal Lincoln 
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"MERLIN is mission-critical—the most far- 
reaching business systems initiative we've 
ever undertaken. Over 400 transactions are 
in production, with 800 more to be added in 
the next three months. We could not handle 
this scale and complexity without IE/IEF." 
Wal Budzynski 

Head of Operations, Systems/Computing 
Rolls-Royce Aerospace 


"We used an IEF frequent flyer template to 
build our ‘Canadian Plus’ system. A major 
redesign, estimated at 4-6 months using 
previous methods, took less than a month. 
Now we're providing better customer service, 
and maintenance costs are greatly reduced." 
Bill Palm 

President, Canadian Technology Services 
Canadian Airlines 
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“The IEF tutorial is very well done. | feel 
comfortable with this software and | have 
acquired the skills to build simple systems. 
The tutorial is a very fast and effective means 
of evaluating the capabilities of the IEF.” 
Margaret Kubaitis 

Research Programmer, IS&S 

University of Illinois 
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"With previous methods, we would have had 
to compromise on an 'okay' 10-screen Lease 
Accounting system. With the IEF, our users 
got everything they wanted—an outstanding 
40-screen system—in the same time. They 
are requesting the IEF for all future systems." 
Tom Jeffery 

Sr. VP, Information Systems 


Target 
=”, 


"Our new Customer Order Services Marketing 
Information System—over 500 transactions 
and 250 entities—is in production. Quality is 
excellent and our users are very pleased. 
Dedicated people armed with the IEF advan- 
tage have made COSMIS a success." 

James R. Engle 

Director, Systems and Programming 
Rhone-Poulenc Rorer 


"The IEF tutorial is put together very well and 
quickly illustrates how to construct a system 
using the IEF. It gives one the basics to start 
getting the job done. ! feel | am prepared 
now to build simple systems using the IEF." 
K. E. Peacock 

Data Administrator 

City of Saskatoon, Saskatchewan 


A CPU Is Born 


thoroughly enjoyed Federico Faggin's 

“Тһе Birth of the Microprocessor" 
(March). І was able to empathize with the 
evolution of the CPU as he unfolded it. 1 
still recall scraping together $120 with a 
buddy of mine to build a 256-byte 8008- 
based computer as provided in Radio Elec- 
tronics magazine. 

I was somewhat bothered by Federico 
Faggin's innuendo as to the patents ob- 
tained by Texas Instruments and Hyatt for 
their developments. Faggin correctly notes 
that inventions must be "reduced to prac- 
tice." However, it is well settled that reduction to practice 
occurs, by operation of law, upon the filing of a U.S. 
patent application. Were the law to be otherwise, a lot of 
enterprising young individuals might be prevented from 
seeking patent protection because of their inability to in- 
vest millions of dollars in completing a prototype. An in- 
ventor need only disclose his or her invention sufficiently 
to facilitate understanding by someone of ordinary skill in 
the art. 
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John X. Garred 

Fay, Sharpe, Beall, Fagan, Minnich, & McKee 
Attorneys at Law 

Cleveland, OH 


Terabyte Memories 


am writing to correct information in the text box “Тега- 

byte Memories with the Speed of Light" (March, page 
168). The device described by Richard Marlon Stein is the 
Two-Photon 3-D Optical Memory currently under devel- 
opment by Call/Recall. The project is funded by DARPA 
(Defense Advanced Research Projects Agency) and the 
USAF (U. S. Air Force). 

The technical program manager is Albert Jamberdino, 
of Rome Laboratory, USAF. Experimental work is being 
carrried out at the University of California's Irvine and 
San Diego campuses and at the University of Alabama, 
Huntsville. The principal investigators on the project are 
as follows: architecture, Dr. Sadik Esener, UCSD; access 
lenses, Dr. Stephen Kowel, UAH; materials, Dr. Peter 
Rentzepis, UCI. 

Y our readers may be interested to know that, in the re- 
cent history of computer development, processor speed 
has far outpaced access to available memory and has cre- 
ated a serious bottleneck in the development of both large- 
scale parallel sequential and optically connected stacked- 
wafer devices. 

The 3-D optical memory is an inherently parallel device 
(1.е., data is accessed in 2-D arrays ratherthan in a se- 
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quential bitstream), and it will realize its 
ultimate utility with the optical processors 
currently under development. It will also 
serve as a high-bandwith page-oriented 
archival storage and retrieval system for 
very large volumes of data, currently 
unavailable to high-speed sequential 
devices. 

And the 3-D optical memory can pro- 
vide the necessary topological match for a 
system of parallel sequential processors, 
which demand simultaneous access to 
large memory caches, without the need 
for redundant memory devices. While a 
memory of the magnitude of that de- 
scribed by Stein will not be available in the near future, it 
is not unreasonable to expect commercially available 3-D 
optical memories as an attractive alternative to magnetic 
tape some time in the next two to three years. 

We appreciate your interest in the Computer Memory 
Project and will be happy to keep your readers informed 
of the latest developments. 

Robert Gold 

Program Coordinator 
Computer Memory Project 
Call/Recall Corp. 


BYTE will forward reader inquiries for information on the 
Computer Memory Praject.—Eds. 


FIXES 
man 


* The article "Even As We Speak" (April) incorrectly stat- 
ed that MacinTalk ships with the Macintosh computer. It's 
available from the Apple Programmers & Developers As- 
sociation (20525 Mariani Ave., Mail Stop 33G, Cuperti- 
no, CA 95014; (408) 562-3910) for $20. The current ver- 
sion is 1,3; ask for part ЯММ7023. 

* In "Roots and Branches of 3-D” (May), Silicon Graphics 
should have received credit for developing an immediate 
mode for all GL commands. Also, under the heading 
"Where We're Headed,” a sentence in the fifth paragraph 
is unclear. It should read: “Computer companies will sup- 
ply media servers and digital TVs to home clients." 

* The BYTE Lab Product Report "Monitors: Beyond 
VGA” (May) incorrectly identifies the Nanao T-5601 
monitor with the model number СРО16045. That number 
should have applied to the Sony Multiscan HG. In addi- 
tion, incorrect pricing information made the ViewSonic 7 
appear more competitive. ViewSonic 7 has since lowered 
its price to $1399, the price listed in the features table on 
page 216. 

* The State of the Art Resource Guide (May) contains an 
incorrect fax number for AT&T Graphics Software Labs. 
The correct number is (317) 575-0649. 

* The new address for The BSE Company, listed in the 
Items Discussed box of the May User's Column, is 2152 
North Fourth St., Flagstaff, AZ 86004. The telephone and 
fax numbers are, respectively, (602) 527-8843 and (602) 
527-1540. ш 


We slash interface 


PRODUCTIVITY | 
AWARD 


development time across 
DOS, UNIX, POSIX, VMS... 


(and we can prove it!) 


C-Programmers: 
See for yourself how 
Vermont Views™ 
can help you create 
powerful user 
interfaces—whatever 
your environment! 


If you want to create sophisticated 
user interfaces—and save tremendous 
time and effort doing it—Vermont 
Views is exactly what you need. 

Vermont Views isn't just a com- 
mon interface package. It's a deep, 
flexible, menu- 
driven screen 
designer supported 
by a C library of 
over 580 functions. 
It lets you create 
the ultimate user 
interfaces for | „к 
complex database application An 
a fraction of the time it would take 
to code them yourself! 

With Vermont Views, you create 
screens interactively. Designing is fast, 
and creative. And changes— both tiny 
adjustments and huge reworks—are 
incredibly easy. 

Pull-down menus, window-based 
data-entry forms with tickertape or 
memo fields, scrollable form regions, 
choice lists, context-sensitive 
help... АП these interface objects 
(and more) are immediately 
accessible. And with Vermont Views, 
even terminal-based applications can 
have the elegant features usually 
found only on micros. 


© Copyright 1991 
Vermont Creative Software 


Fast prototypes, 
faster applications. 


With most systems, you have to 
throw away your prototypes when 
coding begins. But with Vermont 
Views, prototypes become the actual 
applications! 

Menus, data-entry forms, and all 


screen features are usable in the final | 


applications without change. So not 
only do you avoid creating code 
from scratch once, you don't have 
to do it twice! 


It's the 
universal solution. 


Vermont Views 
operates completely 
independent of hard- 
ware, operating 
system, and database. 
Any interface you 
create can be ported 
easily among DOS, 
UNIX, POSIX, and VMS. 

You can use Vermont Views with 
any database that has a C-language 
interface (including Oracle, Informix, 
db. Vista, and C- Tree). You can run 
it on PCs, DEC, NCR, HP, AT&T, 
and other systems. You don't have 
to pay runtime fees or royalties. 
And full library source is 
available, too. 

What's more, your DOS 
applications can have full 
mouse control, and work in 
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Vermont 
Creative 
Software 
Pinnacle Meadows 
Richford, VT 05476 USA 
Phone: (802) 848-7731 
FAX: (802) 848-3502 


graphics as well as text modes! 

Don't take our word for it—put 
Vermont Views to the test. Call or 
fax now for your personal, free 
demonstration kit. Or order Ver- 
mont Views with our 60-day, 
money-back guarantee. 

Either way, you'll see immediately 
that Vermont Views is a cut above 
the rest. 


Call for your 
FREE demo kit! 


800-848-1248 


(Please Mention 
"Offer 316") 
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25 MHz Is Now Fa 


33 MHz 040 25 MHz 040 ALR BUSINESS VEISA® COMPAQ DESKPRO' 
MACINTOSH MACINTOSH 486/50 486/33 
QUADRA 950 QUADRA 700 
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"Performance Index is the measured result relative to the slowest machine tested (a 286-based IBM PS/1 running Windows). For example, the Macintosh Quadra 950 is 9.7 tim 


'Ingram Performance Report by Ingram Laboratories, published 3/92. ?Software programs used in benchmark test were Microsoft® Word? Excel® PowerPoint? Wingz® PageMaker® Persuasion* and Illustrator" 
Motorola and the@) are registered trademarks of Motorola, Inc. Apple and Macintosh are registered trademarks, Macintosh Quadra is a trademark of Apple Computer, Inc. All other brand or product names indicated by ® orTM are registered 


dies Reveal 
ster һап 50 MHz. 


ITRUNS THE 486 AT 33 AND 50 MHz | 


¥ % 


| This revelation is brought to 

| you by the Apple" Macintosh" and 
| the Motorola 68040. 

Let us explain. Ingram Labo- 
ratories, a leading independent PC testing firm, 
recently lined up the new Macintosh Quadra" 700 
and 950, powered by 25 MHz and 33 MHz 68040s, 
and several of the quickest 50 MHz and 33 MHz 
486" Windows" PCs on the market. 

They loaded the computers with the most 
popular programs available for both Macintosh 
and Windows 3.0: Then measured the time it took 
each machine to perform real world functions like 
opening a file, scrolling, ranning a macro, perform- 
ing calculations and so on. 

The result? The Macintosh Quadras were 15 
to20 percent faster than the 50 MHz 486 Windows 
PC. And they blew the 33 MHz 486 boxes right out 
of the room. 

No surprise, really. Macintosh and its graphical 
user interface were designed from the start around 
the 680005 true 32-bit architecture. Naturally, it 
outperforms computers powered by an extended 
8-bit architecture running a character-based oper- 
ating system with a tacked-on GUI 

бо if you're looking 
for a high performance Бал | 
graphical computer, (а. ЖЕН 
theres only one way to ро. |^ ! 

Go Macintosh 
Quadra and the 040. 
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ІВМ PS/2? 95 XP DELL 433P° 
486/33 [486/33] 


Fora free copy ofthe Ingram test results, 
call 1-800-845-MOTO. 


es faster than the Performance Index; the Dell 433P only 5.9 times faster. (AA) MOTOROLA 


trademarks or trademarks of their respective holders. ©1992 Motorola, Inc. All rights reserved. 
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New Time Line an hour. Just point, click, and drag concise reporting is 
for Windows. Because using to arrange your schedule. critical to keeping proj- 
your project management You wont go it alone. ects on track, you'll get 
software shouldn't be a Co-Pilot, our on-board SLE a variety of flexible 
pr 0j ect in itself. logic, prompts you Ro stretch T a TT or tools to help you design 
ET m ЕР through the process. set dependencies, just point ана click. eustom reports. 

о Soroware Wet YOUVE LIS А So, if your project management 
has been long on promises and just Real power made easy. software isn't working for you, call 
short of impossible to use, you havent We became the standard for our 1-800-228-4122, ext 328-Y for 

Рт powerful, yet accessible tools, includ- more information or a demo disk. 
А new ҮБЕП of Биг эса CA as —MÀ x Or ids dealer. bas 

mem a about our competitive up- 
the industry stand- grade—just $199* (a $699 value). 


ard designed to 
— s ® 
FOR WINDOWS 06 easy to learn 
Onceagain, Symanlecsets and resp OnS1V6 to 
Skene ~ чум шс, 


Мете porting options, suck 
90 usable, бесінді Report mis il E 
y оц "ll a ciually use it. ken Бе need in the format 
[f you can make an outline, ing true effort-driven scheduling, 
use a spreadsheet and a mouse, you resource leveling, and schedule 
can have printed reports in under consolidation. And because clear, 


*Thisolfervalid in the U.S. and Canada only ©1992 Symantec Corporation. For more information in Europe, cali 31-71-8531. In Australia, call 612-879-6577. 
Everywhere else outside U.S., call 408-252-3570. Time Line is a registered trademark of Symantec Corporation, Co-Pilot and Calendar Report are trademarks 
of Symantec Corporation. All other products are trademarks or registered trademarks of their respective holders. 
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Windows NT: The Cure for Microsoft's 
Nightmare? 


bout this time last year, reports surfaced about a memo from Microsoft chair- 

man and CEO Bill Gates in which he allegedly stated that the “nightmare” of 
ІВМ “attacking” the company in systems software and Novell “defeating” Mi- 
crosoft in networking was not a scenario but a reality. А year later, Windows NT 
(New Technology), the industrial-strength, 32-bit operating system that should be 
released to beta testing this month, appears poised to turn the tables. 

Windows NT, with its integrated networking, security, portability, and SMP 
(symmetric multiprocessing), has everyone from Novell to IBM looking over their 
shoulders. While OS/2 2.0 and Desqview/X are known quantities, it's not clear 
yet what Univel, the joint venture of USL (Unix Systems Laboratories) and No- 
vell, will bring to the desktop. Reports have said that the company is working on a 
version of Unix, called Unixware, optimized for the desktop and having seamless 
NetWare integration. USL officials will say only that the company plans to ship its 
first version of Unix System V release 4.2 for Intel platforms this summer, offering 
seamless integration with NetWare 3.x and other environments. 

However, at conferences like Spring Comdex 1992, Microsoft has already shown 
applications such as CorelDraw, AutoCAD, Excel, Word, FrameMaker, Mathe- 
matica, and Watcom C/386 running under Windows NT. Many of the applications 
that Microsoft and other companies have shown are unmodified Windows pro- 
grams riding on Windows NT's compatible Win32 API. Others have come over from 
Unix (e.g., GrayTech Software's CAD X11) or О5/2 (e.g., MicroEdge's Slick Ed- 
itor and Microsoft's Digital Communications Associates/Microsoft Communica- 
tions Server). Microsoft's ability to show such widespread support among developers 
that have been using a December 199] version of Windows МТ—а version that pre- 
dates final code by a full year—is remarkable. 

In Windows NT, as in OS/2, the dispatchable unit is the thread rather than, as is 
the case in most flavors of Unix, the process. Thus, Windows NT's multiprocessor 
implementations are symmetric, with a fine granularity not yet achieved in SMP 
implementations of Unix. 

Although Windows NT is built around a microkernel, it is no tiny customer, 
with a minimum recommended allotment of 8 MB of RAM. Windows NT offers im- 
mediate advantages, however. It fixes a problem that plagues both Windows' and 
PM's (Presentation Manager's) handling of input queues. Even though OS/2 is 
multithreaded, a PM application that doesn't explicitly yield to other applications 
can hang thesystemand leave you staring at an hourglass. This is because PM's han- 
dling of the system and the applications message queues is, in effect, single-thread- 
ed. Windows NT handles the queues separately and prevents any one application 
from monopolizing the system. 

The hardware abstraction layer underneath Windows NT balances the allocation 
of threads to processors and does so transparently to the Windows NT microkernel, 
its subsystems, and its applications. To illustrate the point, Microsoft has shown a 
performance-metering application running on a monster NCR 3550 with eight 50- 
MHz 486 chips. The metering application showed CPU loads rising and falling 
evenly across all eight processors as Windows NT loaded and unloaded applications. 

The Windows NT executive manages memory, processes, I/O, and security 
while providing these services to DOS, 16- and 32-bit Windows, OS/2, and Posix 
subsystems. DOS support takes two forms. On Intel hardware, Windows NT exploits 
the V86 mode of the 386/486, much as OS/2 2.0 and other Intel-based DOS mul- 
titaskers do. On Mips Computer Systems hardware, Microsoft uses a version of 
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Autodesk has named Carol Bartz 
as its new president, chair woman, 
and CEO, replacing Alvar Green, 
who announced his intention to re- 
sign as CEO 
last October. 
Bartz had been 
9 the head of 
E worldwide 
e field operations 
| for Sun Mi- 
| crosystems; 
thus, she be- 
comes one of 
the only wom- 
en other than a founder to head a 
Silicon Valley public company. 
"It's a big responsibility," said 
Bartz. "Women need strong role 
models, and I have a daughter that 
I'd like to provide that for." On 
her management style, Bartz said, 
"I'm not coming in as a dictator, 
but I'm not a consensus manager. 
I don't believe in group decisions. 
I'm closer to the dictator model." 
Autodesk founder John Walker, 
who had criticized the company’s’ 
current management, said, “With 
Carol Bartz at the helm, my con- 
cerns are laid to rest." ÛU 


Sources report that Microsoft is 
working on an upgrade to Win- 
dows 3.1 that will add a mail 
interface (or even a full-fledged E- 
mail program), which will handle 
intelligent routing of electronic 
forms on a LAN, and offer im- 
proved networking support. O 


Will ACE (Advanced Computing 
Environment) go down in history 
as one of those “too-good-to-be- 
true" ideas? Compaq says its 
plans are on hold for RISC-based 
commercial systems and has re- 
signed from ACE. Compaq co- 
founded ACE with 20 other com- 
puter and software companies as 
part of a strategy to move out of 
the commodity PC business and 
into higher-end systems. O 
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Designed for the 
most important part of 
any computer. 


The person who uses it. 


These days, it seems just about anyone can make 
and sell computers. But only one company has a way 
to give you more—service and support unmatched 
by anyone else in the industry. Its called HelpWare; 
and its yours with every IBM PS/2? computer. 

HelpWare is a whole new way of working with 
ІВМ. It’s with you every step of the way—before you 
buy a PS/2, while you're using it, even when you're 
ready to move on to more powerful models. It’s a new 
number to call with your PC questions, a new 30-day 
quibble-free return policy, new education centers, 
new trade-in and lease plans, plus a host of other 
offerings for PS/2 and OS/2? In short, HelpWare is 
total customer satisfaction—the most and best 
service and support you can get. 

With HelpWare, theres a lot standing behind a 
Р5/2. Апа that could be the best reason to be sitting 
in front of one. 


Introducing 


IBM HelpWare for PS/2. 


— A collection of service and support nobody else can touch. 
- HelpBuy? trade-ins, leases, money-back guarantee. 
- HedpLearn? in-person, in-depth, hands-on education centers. 


- HelpCenter” for fast, thorough answers, call 1 800 Р52-2227. 
- A host of other offerings available, yours with every PS/2. 
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Insignia's SoftPC, which emulates a 286. 
In either case, services requested through 
INT 21h (e.g., file I/O and memory allo- 
cation) are supplied by the 32-bit Win- 
dows NT executive. In the case of the 
R4000, the executive runs natively on 
RISC hardware, so the emulator's burden 
is lessened. 

Windows NT uses a strategy similar to 
the one it uses to run DOS programs when 
running 16-bit Windows 3.x binaries on 
Intel and Mips platforms. Windows NT's 
model superficially resembles that of OS/2 
2.0, as 16-bit Windows 3.x programs mul- 
titask cooperatively in a single VDM (vir- 
tual DOS machine) that, in turn, multi- 
tasks preemptively with respect to other 
VDMs and Win22 tasks. This arrangement 
is necessary because Windows 3.x appli- 
cations expect to share address space. 

In the case of the R4000, Insignia's em- 
ulator again comes into play. On Mips 
hardware, 16-bit Windows programs enjoy 
better performance than DOS programs 
do. Windows applications spend up to 40 
percent of their time in the Windows ker- 
nel. Windows NT's emulator detects calls 
to the Windows kernel and, as with DOS 
INT 21h, vectors them through to the Win- 
dows NT executive, where the requested 
services execute natively. Windows NT 
achieves a seamless mixture of 16-bit Win- 
dows 3.x and Win32 applications with less 
effort than OS/2 2.0 does with Windows 
and PM applications. This is because Win- 
dows NT doesn't need to reconcile differ- 
ences between Windows' GDI (Graphics 
Device Interface) and PM's GPI (Graphics 
Programming Interface). | 

In terms of networking, every Windows 
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NT machine has roughly the network ca- 
pability of a LAN Manager peer server: It 
can mount remote drives, use remote print- 
ers, and share its own drives and printers. 
Like LAN Manager 2.1, Windows NT pro- 
vides NetBEUI, TCP/IP, and DLC 802.2 
transports. Console commands like net 
use and net share come standard with 
the system. File Manager also includes a 
subset of the LAN Manager Net Admin 
screen. 

Windows NT will provide three models 
for network interprocess communications: 
named pipes over NetBIOS, TCP/IP sock- 
ets, and OSF/DCE (Open Software Foun- 
dation/Distributed Computing Environ- 
ment) remote-procedure calls. TCP/IP 
vendors have been working with Mi- 
crosoft to develop a standard socket API 
for Windows, called WinSocket, which 
should be in place by the time Windows 
NT ships. 

In April, Microsoft showed for the first 
time Windows NT's OS/2 subsystem. 
While Windows NT does not support 
OS/2's PM, it does support the OS/2 1.х 
kernel APIs and thus can run OS/2 char- 
acter-mode applications. Microsoft showed 
Windows NT running the OS/2 version of 
Brief and, startlingly, SQL Server. Win- 
dows NT's OS/2 subsystem, which will 
be supported on Intel hardware only, is an 
interesting touch. Microsoft may well port 
SQL Server to Windows NT by the time 
Windows NT ships. However, much of 
OS/2's success has been with server-class 
applications. Windows NT's ability to run 
those applications in SMP environments 
could prove strategic. 

—Jon Udell 


Apple Dealt a Blow in Copyright Suit 


pple suffered a major setback in its 
copyright lawsuit against Microsoft 
and Hewlett-Packard when U.S. District 
Judge Vaughn Walker ruled in April that 
most of the Mac’s on-screen icons are not 
protected by copyright. Walker said that 
in each case except the Mac’s Trashcan, 
the icons were either too generic to be 
copyrighted or were derived from earlier 
works. The bench ruling, if it remains intact 
when issued in written form, effectively 
guts Apple’s infringement claims against 
Windows and NewWave. That’s a big if, 
however: In mid-May, Judge Walker 
agreed to reconsider his ruling after Apple 
filed a detailed appeal on the ruling. 
From the beginning, Apple argued that 
the Mac and Windows had to be compared 
as a whole, while Microsoft argued that in- 
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dividual elements had to be considered for 
similarity or differences. Unfortunately for 
Apple, cases in the Ninth Circuit have tend- 
ed to cut back on expansive copyright pro- 
tection for computer programs, said Dou- 
glas Derwin, a lawyer who has worked on 
similar cases as a partner in the law firm of 
Sk jerven, Morrill, Mac-Pherson, Franklin 
& Friel in San Jose, California. 

In his decision, Judge Walker cited the 
most recent such case decided by the Ninth 
Circuit appeals court, Brown Bag Software 
v. Symantec. In that case, the court “те- 


jected the argument that you can see sim- | 


ilarity by just looking at the whole thing. 
You have to subtract out the parts that 
aren't protected by copyright," Derwin 
said. 

—Harry Doakes 
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After months of near commitment, 
Microsoft and DEC have an- 
nounced that Windows NT (New 
Technology) will be ported to the 
Alpha platform. Microsoft is also 
planning to port its leading Win- 
dows applications to the new DEC 
RISC architecture, while DEC 
will port its middleware (e.g., net- 
working and E-mail applications) 
to Windows NT. 

DEC is trying to steer a course 
between maintaining its huge in- 
stalled base of VA X customers 
while migrating to the world of — 
get ready for 
this—open 
' systems. The 
potential 
» power of AI- 
pha seems to 
have taken 
competitors 
such as IBM 
and Sun Mi- 
crosystems by 
surprise, but 
DEC seems anxious to reassure its 
user base that it won't be left in 
the lurch. At DECWorld '92, 
messages concerning the preserva- 
tion of VAX "legacy" applications 
and data, support for users, and 
ease of migration from VAX to 
Alpha were paramount. “The defi- 
nition of openness is that it meets 
the standards,” DEC president 
Ken Olsen said. “The test of 
openness is how easy it is to move 
applications.” O 


IBM, Motorola, and Apple have 
formally dedicated a facility in 
Austin, Texas, that will serve as 
the focal point of design and de- 
velopment efforts for the Power- 
PC family of single-chip RISC 
microprocessors. 0 


Toshiba of Japan is close to an 
agreement with IBM and Apple to 
jointly develop a multimedia com- 
puter. The first box will be a ter- 
minal for personal use that will 
provide travel guides, traffic infor- 
mation, and educational programs 
with sound and moving pictures, 
according to the report. O 
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Unleash 32-bit Power! 


WATCOM С9.0/386 lets you exploit the two key 32-bit 
performance benefits. The 32-bit flat memory model 
simplifies memory management and lets applications address 
beyond the 640K limit. Powerful 32-bit instruction processing 
delivers a significant speed advantage: typically at least a 2x 
speedup. 


You Get: 

> 100% ANSI and SAA compatible: C9.0/ 386 passes all Plum Hall 
Validation Suite tests 
Extensive Microsoft compatibility simplifies porting of 16-bit code 
Royalty-free run-time for 32-bit DOS, Windows and OS/2 apps 

' Comprehensive toolset includes debugger, linker, profiler and more 

> DOS extender support for Rational, Phar Lap and Ergo 

> Run-time compatible with WATCOM FORTRAN 77/386 


32-bit DOS support includes the DOS/4GW 32-bit DOS extender by 
Rational Systems with royalty-free runtime license 
Virtual Memory support up to 32Mb 


32-bit Windows support enables development and debugging of 
true 32-bit GUI applications and DLL's. 

Includes licensed Microsoft SDK components 
32-bit 08/2 2.0 support includes development for multiple target 
environments including OS/2 2.0, 32-bit DOS and 32-bit Windows 


> Access to full OS/2 2.0 API including Presentation Manager 
» integrated with ІВМ Workframe/2 Environment 


AutoCAD ADS апа ADI Development: Everything you need to 
develop and debug ADS and ADI applications for AutoCAD Release 11 


Novell's Network С for NLM SDK includes C/386 
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Autodesk, Robert Wenig е AutoCAD for Windows: 
"At Autodesk, we're using WATCOM С/386 in the development 
of strategic new products since it gives us a competitive edge 
through early access to new technologies. We also highly 
reconmend WATCOM C/386 to third party AutoCAD add-on 
(ADS and ADI) developers." 


Fox Software, David Fulton, President: "FoxPro 2.0 itself is 
written in WATCOM C, and takes advantage of its many superior 
features. Optimizing for either speed or compactness is not 
uncommon, but to accomplish both was quite remarkable." 


GO, Robert Carr, Vice President of Software: “After looking at the 
32-bit Intel 80x86 tools available in the industry, WATCOM C was 
the best choice. Key factors in our decision were performance, 
functionality, reliability and technical support." 


ІВМ, Jobn Soyring, Director of OSI2 Software Developer Programs: 
“ІВМ and WATCOM are working together closely to integrate these 
compilers with the О5/2 2.0 Programmer's Workbench." 


Lotus, David Reed, Chief Scientist and Vice President, Pen-Based 
Applications: "In new product development we're working with 
WATCOM C because of superior code optimization, responsive 
support, and timely delivery of technologies important to us like 
p-code and support for GO Corp's. PenPoint." 


Novell, Nancy Woodward, VP апа G.M., Development Products: 
“We searched the industry for the best 386 C compiler technology 
to incorporate with our developer toolkits. Our choice was 
WATCOM.” 
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The Leader іп 32-bit Development Tools 


415 Phillip Street, Waterloo, Ontario, Canada. Telephone: (519) 886-2700, Fax: (519) 747-4971. *Price does notinclude freight and 
taxes where appficable. Authorized dealers may seil for tess. WATCOM C and Lightning Oevice are trademarks of WATCOM Systems 

Inc. 005/46 and DOS/16M are trademarks of Rational Systems Inc. Other trademarks are the properties of their respective owners. 
Copyright 1992 WATCOM Products Inc. 
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Epson NB-SL/25 КЭШ 


Toshiba 13300 


ж Take a closer look at some of the best that eliminates long boot-up and shut-down sequences. If 
f «gs / | " notebook computers and it's easy to see Battery Life you're interrupted, 


UU 400) why the prognosis is so good—they 
À each have an Intel SL microprocessor. 


the Intel SL holds 
your place and 


The Intel SL gives each of these unique - puts your entire 
notebooks a leg up, because it was designed specifically 


for the stop-and-go world of mobile computing. 


system into sus- 


pended animation, 
For example, the Intel SL has an instant on/off feature Average 386 SX Intel386"SL using virtually no 


4.8 hour 
91992 Intel Corporation. The intel Inside Jogo, Intel386 and the SL logo are trademarks of Intel Corporation. Intel SL ours 8.2 hours 
microprocessors in This ad ure larger than actual size. “РС World Report, February 1992. 
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of all the best notebooks. 


power and significantly extending precious battery life. Then watch for notebooks with the Intel SL. Because 
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The Intel SL is a more highly-integrated micro- nothing else is worth looking into. 


processor, which means lighter, more feature-rich note- 
books that come in speeds up to 25 MHz. No wonder 
major manufacturers are prescribing the Intel386" SL 
microprocessor as a cure for traveling hassles. 

Call 1-800-228-4549 to receive more information 
and a complete list of Intel SL-based notebooks. 
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Silicon Storage Gets Competitive 


or years, purveyors of memory chips 

have said that the cost of silicon stor- 
age would eventually equal that of rotating 
magnetic media. Drive makers and ana- 
lysts scoffed at this prediction, but Intel 
has taken a big step toward realizing this 
dream by announcing a new generation of 
flash-memory chips and cards priced dra- 
matically lower than earlier products. Flash 
memory, a type of EPROM that retains its 
data without a power source, operates at 
speeds like those seen with DRAM chips 
rather than with magnetic media and holds 
executable file code. 

The 28Ғ0085А chip, which holds 8 
Mb (or 1 MB) will sell for less than $30 
each in quantities of 10,000. Enough of 
these tiny chips can be squeezed onto a 
credit-card-size device to hold 20 MB of 
stored data, for a raw cost of only $600. 
This is a far cry from the $250 to $500 
cards that held 512 KB or 1 MB only a 
few years ago. 

While drive makers arepioneering new 


ultratiny drives that still cost less than In- 
tel flash-memory cards, the price differ- 
ential has suddenly narrowed consider- 
ably. 

As before, the chips use 5 V for reads 
and 12 V for writes, but Intel will also of- 
fer a slower version that uses only 3.3 V 
for reads. (AMD is also expected to be- 
gin volume production this summer of a 
new flash-memory chip that needs only 
5 V to read and write.) Besides selling the 
chips, Intel is also selling flash-memory 
cards with capacities of 4, 10, and 20 MB 
for $163.50, $331.50, and $611.50 each, 
respectively, in quantities of 1000. They 
conform to the PCMCIA 2.0 standard and 
Intel's ЕХСА (Exchangeable Card Archi- 
tecture) and use Microsoft's Flash File 
System to emulate a drive. Intel is working 
with Conner Peripherals to create an IDE- 
compatible solid-state disk that can be 
plugged into a system, just as if it were a 
hard drive. 

—Owen Linderholm 


HP Delivers Matchbox-Size Hard Drive 


J ust when you're getting used to mag- 
netic hard drives that are the size of a 
card deck, along comes one that's the size 
of a matchbox. Hewlett-Packard has an- 
nounced a 1.3-inch magnetic storage de- 
vice; its drive components are too small 
to be manufactured like a standard hard 
drive, so the company has called on watch- 
maker Citizen to manufacture it. Called 
the Kittyhawk, the drive can store about 
21 MB of data and withstand shocks of 
100 g, or the equivalent of a 3-foot fall 
onto concrete, when operating. HP claims 
the device can withstand shocks of 225 g 
: while not operating. | 

HP began development of the Kitty- 
hawk last August and expects to be in mass 
production of the drive by this August. 
The company achieved this rapid time to 


market by cooperating with companies 
like AT&T Microelectronics, which 
helped design and manufacture the con- 
troller chips. In fact, HP's engineers 
worked closely with AT&T's to reduce 
the number of control chips in the hard 
drive to just seven. 

HP chose to use glass as the medium Гог 
the disk. The company says that the glass it 
uses is stronger thanthe conventional alu- 
minum-substrate medium and is also 
smoother. The drive can connect to devices 
through either an AT or a PCMCIA inter- 
face and offers an 18-ms average seek time. 
HP will sell the drive, which will cost about 
$210 each in quantities of 1000, to manu- 
facturers who will use it in computing de- 
vices or in removable configurations. 

=D. L. Andrews 


IBM Sanctions Cellular Data 


BM and nine cellular service carriers — 

including McCaw Cellular Communi- 
cations, GTE Mobile Communications, 
and several regional Bell operating com- 
panies—have announced an agreement 
whereby they will put aside their compet- 
itive differences long enough to establish 
a standard means of transmitting packe- 
tized fax and data across cellular networks. 

Sending data via cellular networks, 
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which are used today mostly for voice 
communication, isn't a revolutionary con- 
cept. Several companies, including Telebit 
and Microcom, already produce cellular 
modems. But these modems are circuit- 
switched and suffer from the often poor 
quality of cellular channels. To accom- 
modate cell-switching and "drop-outs," 
cellular modems have required sophisti- 
cated error correction, which has tended 
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Link Technologies (Fremont, 
CA), a supplier of general-purpose 
terminals, and Visual (Westbor- 
ough, MA), the X Window Sys- 
tem pioneer that delivered the first 
X terminal, are joining forces to 
develop a new line of X terminals 
targeted for manufacturers, dis- 
tributors, and VARs (value-added 
resellers). The X terminal line will 
feature four models, including 
monochrome and color, at prices 
below $1000. The terminals will 
be available this summer. 0 


Mark Williams Co. (Northbrook, 
IL), which says it has already sold 
over 40,000 copies of its lean, 
mean Unix-compatible Coherent 
3.2 operating system, has broken 
the 64-KB barrier with its 32-bit 
version. Designed for small-busi- 
ness and individual use, Coherent 
4.0 runs COFF binaries that run on 
other systems like SCO Unix . 
System V/386 3.2.2. Included are 
development tools, text-process- 
ing utilities, and communications. 
The operating system requires just 
10 MB of memory on your hard 
drive, runs on 386 and 486 PCs, 
and costs $99.95. O 


Want to test the pen-based com- 
puting market but don't want to 
invest in an expensive pen Sys- 
tem? Arthur Dent (Tewksbury, 
MA), a start-up of former Wang 
Laboratories employees, has de- 
veloped WriteA way, a transparent 
digitizer add-on kit that transforms 
a notebook into a pen convertible. 
The first version of the $595 kit 
supports the Zeos Notebook 
386+. O 


Kala, a transactional store and 
persistent data management en- 
gine for Sun-3s and Sparcstations 
running SunOS, is being ported to 
DOS and Windows, its developer 
reports. Developer Sergiu Simmel 
(Arlington, MA) reports that the 
engine is suitable for C and C++ 
developers who are writing docu- 
ment management, hypermedia, 
groupware, and image-processing 
applications. O 
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The new HP PaintJet XL300 lets you make a splash without getting soaked. 


Vivid color has never been so 
affordable. Hewlett-Packard intro- 
duces the PaintJet XL300 inkjet 
printer. Now youcanadda 300 dpi 
color printer to your system 
for the remarkably low price of 
just $3,495* 


The PaintJet XL300 has HP 
LaserJet printer compatibility built 
right in. The same typefaces. The 
same page formatting. It also has 
PC/Macintosh auto-switching, so 
users in a mixed environment can 
share. And, just like a LaserJet, 
the PaintJet XL300 becomes net- 
work-ready with optional HP 
JetDirect interface cards. 


Get laser-quality text and graphics 
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on a choice of media that includes 
plain paper and transparencies. Or 
add optional Adobe® PostScript® 
for access to even more graphics 
applications. 


Now that there's a printer as prac- 
tical as the PaintJet XL300, maybe 
it's time you took the plunge into 
color. Call 1-800-752-0900, Ext. 
3159 for a free print sample and 
the name of the authorized HP 
dealer nearest yout 
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The world’s #1 illustration package 
with even more power 


Powerful text handling: includes 
153 TrueType fonts 

Creative freedom: live blends, 
enveloping, 3D extrusions 
Precision and power: unlimited 
layers, snap-to objects 

Easy to use: online help, exciting 
interface innovations 


COREL 
PHOTO-PAINT 


Photo retouching and 
bitmap creation 


Powerful tools: create 
stunning bitmapped pictures 
Automatic retouching filters: 
edit scanned or Kodak” Photo 
CD pictures 

Color control: work in black & 
white and 24 bit color 

Easy to use and versatile 


| us CHART 


Powerful and versatile 
data-driven charting and pictographs 


Great looking charts & 
pictographs: quickly and easily! 
True 3D charting: with powerful 
manipulation options 

Wide range of chart types: from 
bar to 3D to pictographs 
Powerful data management: 
DDE links or import from 
popular packages 


COREL SHOW 
The easiest way to 
create a presentation 


Powerful document integration: 


bring all your OLE information 
together 

Easy slide show creation: рау 
animated flicks too! i 


CorelDRAW does it all! 


In the information-packed 
"905, good graphics are 
more important than ever to 
get your message across 
quickly and effectively. And 
now it's easier than ever to 
use graphics — with 
CorelDRAW 3.0! Every- 
thing you need is in one 
Value-packed box. There is 
no longer any need to buy 
separate illustration, 
charting, painting, and 
presentation packages now 
that CorelDRAW 3.0 does it 
all with unmatched power 
and ease of use! 


And, as an Unprecedented 
Bonus, Corel has included a 
CD-ROM with over 12,000 
Clipart images and over 250 
fonts! You'll get fingertip 
convenience for software that 
would otherwise occupy over 
500 floppy disks and cost 
thousands of dollars. It's 
incredible valué for the price 
— and Corel has made it easy 
for you to experience the 
exciting power and effective- 
ness of Super graphics. That's 
why we put it all in one box! 


| ^ ; [ndustry 
ET. gm unications I 

Ш.М. Com Me йн | i ы 

| 


— Ning 


| LI y = 4 ! — а | Ce E = 
uL 1%; " 
і Р , . 
Ё | T Е. | r Б. шт = 
=l k = =e 
ra | | = [rp тыны, — uh 
Je - 87 " | "eri fim, 
| | у^. ) қ | ме —3 
ч ! ) "2 z | D Бш | 
Ls r Spy once ? ГІ. - j 
F : | ! | | E, = 
ыы, т a j 
c" x 4 E 1 Г 
= : і 
a Р , 
1 Е І 
А i | | 
| 


Windows 3.1 Compatible! 


ow 


5 ^ WS 
59% 


CORELDRAW 


Е 
1-800-836-DRAW ` 

FAX: (613) 761-9176 CDN TEL: (613) 728-8200 — | | 

Available іп 5.25" and 3.5" versions (both include bonus CD-ROM). Contact your local dealer for upgrade details. = 


Circle 34 on Inquiry Card. 


to make them expensive and bulk y. 

The announcement by Big Blue and the 
nine carriers addresses these problems by 
defining a protocol for packetizing data 
over cellular services, which could lead to 
a new generation of smaller and less ex- 
pensive cellular modems, as well as im- 
proved service for customers. By agree- 
ing to a common standard, the highly 
competitive carriers will also let users more 
easily "roam" among different cellular sys- 
tems, maintaining communication. 

According to the companies, as much 
as 40 percent of existing cellular band- 
width is now.unused and held in reserve 
for anticipated future needs. When imple- 
mented, the new scheme will use this ex- 
cess capacity: Special frequency-agile con- 
trollers at regional cells will locate an 
unused frequency and send or receive hun- 
dreds of data packets per second. When 
the frequency is needed for a voice call, 
the controller will hop to another channel 
instantly, the companies say. This scheme 
reportedly works with no loss of data pack- 
ets or interference with voice traffic. 

IBM may have won the manufacturing 
end of the deal due to its work on the IBM 
Information Network, which gave it ex- 
pertise in X.25 packet-switching. IBM's 
contribution, called CelluPlan II, entails 
putting together the prototype components 
needed for carriers to upgrade their cells to 
handle data-packet assembly and dis- 
assembly. 

One part of the plan that remains unde- 
termined is pricing. Cellular callers are 
billed by the connection-minute, but an E- 
mail transmission at 19,200 bps could take 
only a few seconds. The carriers involved 
say that packet-switching technology will 
let them bill in shorter increments of time 
appropriate to customer needs. 

À potential obstacle to the plan is trans- 
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mitting faxes and E-mail through heavy- 
use areas where idle voice channels are 
few and far between. The companies form- 
ing CelluPlan II say that they will cross 
that bridge when they get to it. 

The plan to use cellular networks for 
packet data represents a challenge to two 
existing wide-area wireless communica- 
tions services, Ardis (a joint venture of Mo- 
torola and IBM) and RAM Mobile Data. 
Both companies now offer mobile com- 
munication across data-only packet-radio 
networks; the services aren't especially fast, 
but until now, they have offered higher re- 
liability and lower cost than those of cel- 
lular modems. When asked to comment on 
the cooperative cellular announcement, an 
Ardis spokesperson said that it will make 
people more aware of the value of pack- 
etized data communications. This may be 
true, but it will also permitusers to choose 
a single carrier for both voice and data, 
rather than two separate companies. 

Jack Blumenstein, president of Ardis, 
says that CelluPlan II uses a coding system 
that consumes about half its effective 
throughput, reducing its transmission rate 
to an effective 9600-bps transmission. 
Ardis will offer about 14,000-bps effec- 
tive throughput on its protocol when the 
company begins installing its 19,200-bps 
network this summer, with the first instal- 
lations scheduled for Washington, D.C. 
“It could be years before there is a robust 
offering out there," he said of CelluPlan 
II. “But I see us [Ardis] interconnecting 
to a number of networks, including Cellu- 
Plan II, if and when it emerges." 

If the CelluPlan II technology is em- 
braced by the general public, the cellular 
carriers could gain a substantial role in the 
brave new world of personal digital elec- 
tronics. 

—Ed Perratore 


Palmtop-on-a-Chip: Just Add Memory 


Yen (San Jose, CA), a small com- 
puter chip-set designer, has introduced 
a single-chip, palmtop “PC-on-a chip” de- 
sign that computer manufacturers can use 
to quickly bring small, inexpensive palm- 
tops to market. 

Vadem says the VG-230 Sub-Notebook 
Engine is the first single-chip PC platform 
for portable computers that supports the 
latest industry standard for memory cards 
and miniature peripherals. The VG-230 
Sub-Notebook Engine will let computer 
OEMs rapidly develop the new class of 
personal digital appliances for the con- 
sumer-electronics industry. 
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Vadem’s chip design incorporates an 
8086-compatible 16-MHz NEC V30HL 
microprocessor into a single-chip device 
that holds all the core logic required to 
build a battery-powered, IBM-compatible 
hand-held computer. 

In a half-dollar-size package, the VG- 
230 Sub-Notebook Engine contains the 
V30HL processor integrated with an LCD 
controller, which supports the CGA as 
well as 400-line AT&T text and graph- 
ics standards, an internal keyboard scan- 
ner, and a built-in power management 
unit. Ш 

—Patrick Waurzyniak 
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In a further sign of consolidation 
within the PC database market, 
software giant CA (Computer As- 
sociates) will acquire Nantucket, 
one of the leading developers of 
dBase-compatible databases. CA 
says development will continue on 
Nantucket's Windows version of 
Clipper, which is code-named 

" Aspen." With Microsoft's acqui- 
sition of Fox Software, the move 
leaves WordTech as the only 

ma jor dBase-compatible develop- 
er still independent. О 


Lotus Development officials con- 
tinue to insist that its strategy re- 
garding databases is one of con- 
nectivity, not acquisitions. Jim 
Manzi, Lotus’s chairman, presi- 
dent, and CEO, recently told ana- 
lysts that the company’s research 
indicates that 
the lowest 
growth poten- 
tial for PCs is 
in the relational 
database mar- 
ket. Manzi also 
told BYTE that 
while rival Mi- 
crosoft seemed 
determined to 
get a database 
product one way or another, Lo- 
tus's strategy is one of connectivi- 
ty when it comes to the RDBMS 
(relational database management 
system) market. Stay tuned.... О 


Ad Lib, the Quebec-based devel- 
oper of multimedia audio cards, is 
restructuring under receivership. 
At press time, it was unclear if the 
company would release its Gold 
1000 Stereo Sound Adapter (see 
“Тһе Sound of Gold," May 
BYTE, page 58). Û 


After announcing its NB-SL/25C 
color notebook, Epson has dis- 
continued it due to quality issues 
associated with its new metal- _ 
insulator-metal LCD screen (see 
Microbytes, December 1991 
BYTE, page 42). The company 
says it will still offer the mono- 
chrome version. W 
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The fastest- 
` Spinning 


readers ever. The InterSect™ 
CDR-74 and 84, only from NEC. 
Now they not only have the 
ability to access large amounts of 
information quicker and easier 


than ever before, but they provide 
you with endless Multimedia 
possibilities as well. 

In fact, our MultiSpin tech- 
nology can transfer data at a 
rate of 300 kb/sec. That’s dou- 
ble the speed of any other 
CD-ROM reader. And, our read- 
ers can play back video with 
no pauses or lapses in motion. 

But what happens to audio? 
Do human voices sound more : 
like beings from another planet? 
Does music sound like a record 
being played at the wrong 
speed? Absolutely not. The 
amazing thing about MultiSpin 
technology is its ability to trans- 
fer data at twice the speed, 


Because Ф is the way you want to go. М j à C 
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while maintaining the standard 
150 kb/sec rate for audio tracks. 
In other words, NEC's 
InterSect™ CDR-74 and 84 
with MultiSpin" are the speed 
champions of CD-ROM. 
Whats more, our CD-ROM 


Looks like someone just discovered 
CD-ROM with MultiSpin: 


readers cover a range of price 
and performance needs. Choose 
from our external CDR-74 or 
internal CDR-84, with double 
dust doors and socketed firm- 
ware features. Or, if portability 
interests you, choose our CDR- 
37. All meet MPC Marketing 
Council guidelines for Multime- 
dia computing and are fully 
QuickTime" compatible. 

So next time you hear the words 
CD-ROM, think MultiSpin? 
And remember: it's hot, it's fast, 
it’s only from NEC. d 
you don’t want Ж kis 
to be the last £ 
On your 


block to get one. 
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battle of the Super 
Spreadsheets 


KENNETH M. SHELDON 


Hot on the heels of Microsoft’s recent an- 
nouncement of Excel 4.0 for Windows, Bor- 
Windows takes on land has released the first Windows version of 


= its Quattro Pro spreadsheet. Both programs aim 
Excel 4.0 for the title to provide new, more powerful features, while 


of king of the Windows | making those features easier to use—no small 
_ ——— (аѕк, given the sheer number of features these 
spreadsheet mountain programs provide. After evaluating the ship- 
<< ping version of Excel and a prerelease copy of 
Quattro Pro for Windows, I found that each suc- 

ceeds in some areas and falls short in others. 
For the past year, Microsoft has been investing much time and effort in its Us- 
ability Lab, watching novice users wrestle with programs and making changes 
based on what it sees. Meanwhile, Borland has been emphasizing an object-oriented 


Quattro Pro for 


Quattro Pro for Windows - COMICS. WBI 
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Screen 1: /n Quattro Pro for Windows, spreadsheets are organized into Notebooks, 
with labeled tabs that let you easily manipulate and consolidate your data. This 
example shows Quattro Pro's SpeedBar, a user-defined Power Button, and 
formatting that was done using the SpeedBar. 
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design approach for all its new programs. 

The result? Two programs that, while 
different on the surface, share many fea- 
tures. In fact, just about anything you can 
do with one of these programs, you can 
do with the other. It may not be as easy, but 
you can usually do it. Both programs make 
trade-offs between the vast number of fea- 
tures available and making those features 
easy for you to understand and use. 


Step Up to the Bar 

Both Quattro Pro for Windows and Excel 
4.0 have a push-button menu bar along the 
top that lets you perform routine tasks (e.g., 
cutting and pasting and summing). Quattro 
Pro's SpeedBar (see screen 1) and Excel's 
Toolbar (see screen 2) are remarkably sim- 
ilar, although each has some buttons the 
other lacks. 

The bar changes depending on what task 
you're performing. Both programs let you 
move and resize these bars, and Excel 
automatically rearranges the buttons when 
you do. (Borland says Quattro Pro will 
have this feature by the time it's released.) 
Also, if you drag a Toolbar to the top, bot- 
tom, or side of the screen, Excel snaps it 
neatly into place there. 

You can create new Toolbars and Speed- 
Bars. That process is much easier in Excel 
4.0 than in Quattro Pro, and there's an- 
other major advantage: Excel lets you 
change the standard Toolbars. (Borland 
says that the shipping version of Quattro 
Pro will also provide this feature.) You 
don't like the choice of buttons or their ar- 
rangement? Excel lets you remove but- 
tons that you don't use, add buttons from 
other toolbars, rearrange buttons, or create 
your own tools. For example, Quattro Pro's 
SpeedBar provides a handy Best Fit button 
that automatically changes the width of a 
column to fit the longest entry in it. Ex- 
cel doesn't have such a button, but I was 
able to quickly create one and add it to the 
standard Toolbar in a matter of minutes. 

The Quattro Pro SpeedBar also features 
a Power Button tool. If you click on it, 
you can add buttons directly to your spread- 
sheet, which you can then use to run 
macros automatically. Excel has a Button 
tool that does the same thing, but it's hid- 
den away on a Utility toolbar. Again, 
though, you can easily add this tool to the 
standard Toolbar if you like. 


Such a Drag 
Another feature shared by these programs 
is the ability to drag and drop spreadsheet 
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cells. You select an area with the mouse 
and drag it to a new location (or hold down 
the Control key to copy it). This is a useful 
feature, but each program has its quirks. 
Quattro Pro doesn't let you drag and drop 
single cells; Excel makes you point to the 
highlighted edge of the selected block, 
which takes a little practice. (That may 
be a feature, though; several times while 
using Quattro Pro, I inadvertently moved 
a block that I had previously selected.) 

Beyond that, Excel has a few features 
for entering and manipulating cells that 
Quattro Pro doesn't. The most interesting 
of these is AutoFill, which lets you type the 
first entry in a series and drag the edge of 
the cell to select more cells; Excel will au- 
tomatically fill in those cells with the ap- 
propriate data. 

For example, if you type January, Ex- 
cel will enter February, March, and so 
on. Enter 1 in acell and 3 in the next, and 
Excel will automatically fill in the re- 
mainder of the selected block with a se- 
ries of odd numbers. You can do the same 
thing with Quattro Pro, but it's not as 


automatic; you have to use menus, which. 


isn't nearly as easy or as much fun. 
Excel's AutoSelect feature lets you au- 
tomatically select all the active cells in a 
row or column. Then there's AutoFormat, 
a standard Toolbar button that automati- 
cally applies one of several predefined for- 
mats to the current block of data. Either 
program will let you do all this using pull- 
down menus and dialog boxes, but only 
Excel automates the procedures, which 
makes them especially easy for novices. 


3-D: The Next Generation 

For all Excel's features, there's one place 
where Quattro Pro for Windows shines: 
its organization of multiple spreadsheets. 
Quattro Pro lets you group related spread- 
sheets into Notebooks, with tabs for each 
spreadsheet. You can label the tabs and 
use them to flip through or rearrange the 
spreadsheets. More important, you can 
consolidate the contents of spreadsheets 
merely by clicking and dragging across 
tabs. 

Excel has a similar, though less intu- 
itive, feature called Workbooks. Each 
Workbook contains a Contents page from 
which you can access the bound work- 
sheets, or you can click on icons to cycle 
through them. The Notebook feature is so 
simple and natural that you wonder why 
somebody didn't think of it before. 

Quattro Pro's other strength is its Menus 
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Screen 2: The Excel 4.0 Toolbar features, among other tools, an AutoFormat button 
that formatted this worksheet automatically, using a predefined format called 
"colorful 2." The AutoFill feature created the titles in the month column. Note the 
custom Toolbar that I designed, which contains tools that I found myself using often. 


on Demand feature: Point to any object 
on the screen, click the right mouse button, 
and up pops a menu with selections per- 
tinent to that object —much easier than 
traversing layers and layers of pull-down 
menus to perform a task. (You can still 
use the pull-down menus if you prefer.) 
Excel provides a similar right-button fea- 
ture, but it's just not as elegant as Quat- 
tro Pro's. 

Also, each of Quattro Pro's Menus on 
Demand features a help button, so you can 
get context-sensitive help at any time. Ex- 
cel provides a special help button on its 
Toolbar; click on it, click on a command or 
screen object, and you'll get help. 

Of course, the best help utility is no sub- 
stitute for a friendly interface. To this end, 
Excel provides a few Wizard tools that 
walk you through common tasks. Click on 
the ChartWizard button, and Excel will 
help you create a chart, step by step. While 
Quattro Pro's SpeedBar has a Graph but- 
ton that will create a quick column graph 
for you, it isn't immediately obvious how 
to change that graph. 

Manipulating graphs provides another 
example of Excel's intuitive interface: lt 
lets you rotate three-dimensional graphs 


just by clicking on and dragging them. 
This is especially useful if you discover 
that one series of elements is hiding the 
elements behind it. This is a much more di- 
rect way to rotate a graph than Quattro 
Pro's, which makes you go through a pop- 
up menu, enter viewing angles, and so 
forth. 


Entering Analysis 

Once you have your data entered, both 
programs provide a number of tools to let 
you analyze it. Quattro Pro offers frequen- 
cy distributions, regression analysis, matrix 
operations, and other functions. Excel's 
Analysis Toolpak provides a number of 
specialized functions that will appeal to 
engineers: histograms, Fourier analysis, 
and so on. Both programs let you perform 
advanced “what-if” analyses with multiple 
variables. Each also provides tools that let 
you examine database information in a va- 
riety of ways. 

To make this last task simpler, Excel 
provides ReportWizard, which guides you 
through the process of cross-tabulating 
data. Both programs let you perform 
queries to external databases, and both 
support DDE links to other applications; 
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Excel also supports OLE (Object Linking let me do the same thing in reverse. Note, Two Super Spreadsheets 

and Embedding) links. I was able to link a however, that I was using beta software; When Superman was created, he couldn't 
portion of a Quattro Pro Notebook to ап this problem will probably be solved by Пу. Soon a challenger superhero appeared: 
Excel Workbook, but Quattro Pro wouldn't the time Quattro Pro is shipped. Captain Marvel, who could fly. Superman 
suddenly learned how to fly, and a legal 
dispute led Captain Marvel into early re- 
tirement. Today, no one remembers when 
Superman couldn't fly. 

Comparing Excel 4.0 and Quattro Pro 
for Windows is a bit like deciding whether 
Superman or Captain Marvel is more pow- 
erful. These are both extremely powerful 
programs, and neither one is through 
adding features. Excel is still the Super- 
man of spreadsheets, but Quattro Pro's 
features—especially its Notebook method 
of organizing and connecting multiple 
spreadsheets—make it a worthy challeng- 
er, one that will undoubtedly become more 
powerful in future releases. W 


Kenneth M. Sheldon is a consulting edi- 
tor for BYTE. He can be reached on BIX as 
“ksheldon.” 
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KWARE's? Data Compression Libraries!" allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memory. 


e All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with 
similar compression achieved by the popular PKz software, however the format used by 

the compression routine is completely generic and not specific to the PKZIP file format. 

Application Controlled I/O and memory allocation for extreme flexibility. 

Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 

Approximately 35K memory needed for Compression, 12K memory needed for Extraction. 

Compatible with most popular Languages: C, С+ +, Pascal, Assembly, Basic, Clipper, Etc. | 

Works with апу 80x86 family CPU іп real or protected mode. $295.00 

No runtime royalties. 


ШИШ ШШЕ RUNNING OUT OF EXPENSIVE DISK SPACE? Бан ШЕШШ 


РКар can help! РКағ compresses your files to free up disk space and reduce modem 
transfer time. You can compress a single file or entire directory structures with a single 
command. Compressed files can be quickly returned to their normal size with PKunzip. 


Software developers can reduce the number of diskettes needed to distribute their product by 
using РКїр. Call for Distribution License information. 


The included PKzp utility lets you store 
compressed files as a single self-extracting 
.EXE files that automatically uncompresses 
when run. Only $47.00 

BY792 
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Married. 


The traditional modem is a 
dying breed. And in its place comes 
anew generation of products. 

Introducing the Intel family of 
faxmodems—a combination of our 
award-winning modem technology 
and SatisFAXtioneBoard that brings 


you a no-compromise mo- 


dem and fax in one. АП for COMPUTERS 


about the price of a data 
modem alone. 

Our top-of-the-line 
SatisFA Xtione Modem/400 


Es 


is 50 percent faster than a traditional 
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9600bps modem. Building 
on the modem named 
Editor's Choice by PC 
Magazine — our 14.4EX— 
the Model 400 faxmodem 
offers V.32bis compatibility 


and V.42bis data compression as 
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Intel SatisFAXtion Modem/400e 


The best modem. The best fax. Communicate with everyone. 
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~ With children. 


well as unequalled fax capabilities. capabilities with less modem speed. 

No ordinary modem comes close. And the Model 100 is an excellent 
Three other children round value for first-time buyers. 

out Intel’s faxmodem family. The 

Model 400e is the powerful exter- For the ultimate performance, fea- 

nal brother to the Model 400. The tures and compatibility only Intel can 

Model 200 offers exceptional fax | give you, tie the faxmodem knot now. 
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So don’t settle for just a modem. 


Experience our no-obligation, 14-day 
test drive program. For the name 

of the Intel Test Drive dealer nearest 
you, call 1-800-538-3373, ext. 63. 


intel. 
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First of the 
Red-Hot R4000s 


А 


BEN SMITH 


The Iris Crimson is more than a color change for 
midrange Unix-based graphics workstations 
from.SGI (Silicon Graphics, Inc.). I got an ear- 
ly look at the Crimson, which is the first system 
with the new 64-bit RA000SC RISC processor 
from Mips Computer Systems. The Crimson 
also sports the highly configurable graphics en- 
gine, Elan. Even though the basic machine costs 
three times more than an Intel-based workstation, it has eight times the perfor- 
mance. But most important, the R4000-based Crimson is the first of a new gener- 
ation of SGI computers. 

There is a world of difference between Unix-based and PC-based workstations. 
The most notable difference is in computational capabilities. Even though both 
categories may be single-seat computing craft, Unix machines feel like jet fighters, 
and PCs feel like small (and safe) single-engine private aircraft. The Iris Crimson 
is the F-15, scorchingly fast and highly sophisticated. When it's configured with- 
out any graphics processors, you can use it as a workhorse file and compute serv- 
er, but would you want to strip out an F-15 so that you could use it to haul cattle? 

Running a Crimson with the Elan board gives me the feeling that I’m three- 
dimensional graphics combat ready. I feel invincible with the Crimson/VGXT that 


Silicon Graphics’ 
Crimson lights the — 
flame for the R4000 
processor from Mips 


Sarr 


The Iris Crimson introduces the R4000 processor from Mips Computer Systems and 
Silicon Graphics' Elan graphics card. 
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I looked at. Despite all this power and the 
fact that I'm running Unix, this is a com- 
fortable world. SGI's System V release 
3.0 Unix (Irix) now uses a GUI based on X 
Window System and Motif that makes 
other GUIs (with the exception of Hewlett- 
Packard's VUE) look like cold fish. There 
is still much of the look of the old News- 
based Irix user interface, but this is trim 
and fast. Also, it doesn't require you to 
write in Display PostScript to make mod- 
ifications to your menus. 


Processing Power 

SGI is the first computer manufacturer to 
actually get an RA000-based computer out 
the door. As a result of the merger of Mips 
and 5СІ, it may also be the only one that 
succeeds with this significantly different 
RISC processor. Now the company con- 
trols its own future by controlling the de- 
sign of its CPUs. 

The R4000 is significantly different 
from the R3000 (the CPU in the rest of 
SGI's workstations) because it is a full 64- 
bit processor and uses superpipelining— 
an internal clock cycle that is twice as fast 
as what the rest of the circuitry sees. On the 
Crimson, the CPU appears to the bus as a 
50-MHz (the external clock speed) chip, 
but internally it's cranking at 100 MHz. 
superpipelining allows faster CPU pro- 
cessing while maintaining a clock speed 
that memory and other devices can easily 
live with. Because the R4000 will run the 
32-bit R3000 binaries without modifica- 
tion, a performance gain is achieved even 
without recompiling. 

The R4000 can be viewed as having 
three major logical units integrated on the 
same chip: the integer execution unit, the 
FPU, and the MMU (memory manage- 
ment unit). To produce even more pro- 
cessing throughput, the Iris Crimson uses 
the SC model of the R4000 processor, 
which means that it supports secondary 
data caching. There are 8 KB of instruc- 
tion-cache memory and 8 KB of data- 
cache memory integrated on the R4000. 
The Crimson has 1 MB of secondary- 
cache memory (external from the CPU 
chip), which communicates with the 
R4000 over a 128-bit-wide interface. (The 
R4000SC chip has 447 pins.) Both the 
primary and secondary caches are write- 
back. This all means that the super- 
pipelining is more likely to work at its full 
capacity. 

It’s likely that the R4000 processor will 
soon be the core of all computers from 


NEWS 


FIRST IMPRESSIONS 


SGI. Because R3000 code will run on the 
К4000 without modification and with 
some significant improvement in perfor- 
mance, this is an easy upgrade. The real 
performance gains for programs that use 
large data sets will be realized as the ap- 
plications and operating system use the 
full 64-bit characteristics of the R4000. 


More Than Just the CPU 

SGI manages to wring more performance 
from Mips processors than anyone else 
because of the work the company put into 
taking full advantage of every aspect of 
the CPU. The Crimson design has man- 
aged to maintain high performance while 
keeping manufacturing costs low as a re- 
sult of SGI's proprietary ASIC (applica- 
tion-specific IC) designs: an К40005С- 
to-Crimson bus interface ASIC, an 
RA000SC-to-memory interface ASIC, a 
Crimson bus-to-memory interface ASIC, 
and four DRAM-control ASICs. 

The Iris Crimson is enclosed in the same 
chassis and backplane as the Iris Power 
series (26 by 21 by 29 inches), in great 
contrast to the little Iris Indigo. On the out- 
side, the most obvious attribute is the deep- 
crimson case. On the inside are four VME- 
bus slots. 

The memory configurations start at 16 
M B and can go ир to 256 MB of RAM, 
and from 780 MB to 3.6 GB (gigabytes) of 
КАМ оп ап internal disk. (For really large 
data sets, you can use external enclosures 
to expand to up to 48 GB of disk space— 
which is one of the advantages of a 64-bit 
system.) ` 

The unit has four RS-232 ports (ex- 
pandable to six). There is a thick- or thin- 
wire Ethernet interface (expandable to 
three); options include Token Ring, HPPI 
(High Performance Peripheral Interface), 
and FDDI (Fiber Distributed Data Inter- 
face). Two SCSI channels are standard (up 
to eight, optionally), with up to four drives 
per channel. You can also add up to four 
IPI2 channels (with up to eight drives per 
channel), a standard IEEE-488 parallel 
port, and a Centronics parallel port. 

I'd want the optional CD-ROM drive 
to install additional software and system 
updates, as well as the 8-mm DAT (digital 
audiotape) for backups. You can configure 
the Crimson as a stand-alone workstation 
Or as a server. There is no question that it 
will replace the Personal Iris (with a Mips 
R3000 processor) series. It is priced in the 
same range but offers more options and a 
greater range of configurations. 


Elan Graphics Board 

You can configure the Crimson without a 
graphics coprocessor (3-D graphics is done 
in software) or, for the very highest per- 
formance, with the high-end VGXT graph- 
ics system. Without a graphics board, the 
Crimson/Server makes a good file server at 
a base price of $27,900. 

The Crimson/Entry ($29,900) will give 
you an impressive 375,000 3-D vectors 
per second, 80,000 3-D polygons (flat- 
shaded, unlit triangles) per second, 8-bit 
color, and z-buffering in software. (For 
comparison, the $28,000 Turbo Graphics 
Personal Iris/35 yields only 219,000 3-D 
vectors per second, but it does give 52,000 
3-D polygons per second.) 

SGI is now shipping its important new 
graphics processor, the Elan, for every- 
thing from the Indigo up through the Crim- 
son. Although it's not cheap ($15,000 to 
$22,000), the Elan board provides tremen- 
dous 3-D graphics power, with 24-bit col- 
or and z-buffering, four-stencil bit planes, 
four overlay and four window-clipping ID 
planes, 1 million vectors per second, and 
370,000 3-D polygons per second. 

Nearly every important 3-D effect (ex- 
cept ray tracing and radiosity) is done in 
hardware on the Elan board. At the low 
end, the board maintains all pixel loca- 
tions as fractions even though they must be 
resolved to integers when being displayed. 
This feature, subpixel positioning, prevents 
jitter during real-time animation and sup- 
ports the hardware antialiasing for lines 
and points in motion. The board's weight- 
ed blending is useful for antialiasing and 
also for creating a depth-of-field effect, 
motion blur, soft shadows,fog, and haze. 

The Elan graphics engine generates 
lighting effects for eight local light sources 
and will generate Phong lighting effects 
(1.е., highlights) while smoothing polygon 
descriptions of smooth surfaces. For ei- 
ther side of a surface, I was able to de- 
scribe its light emissivity (1.е., glow) and its 
ambient, diffuse, or specular reflectivity 
(1.е., shininess), as well as its transparency. 

In addition, the hardware will apply tex- 
ture maps to any surface. I could tell it to 
apply the texture so that it stayed “stuck” 
to the surface as the object moved or so 
that the texture stayed fixed to my viewing 
position to let surfaces move through it — 
an effect similar to someone dancing in 
the image light beam of a slide projector. 
I could also specify that this texture be ap- 
plied to an invisible sphere surrounding 
the center of my view of an object. What I 


saw were the reflections of the texture on 
the surfaces of my objects—a sort of poor 
man's ray tracing, but in real time. 


The Evaluation Unit 

The Crimson/VGXT that I evaluated has 
128 MB of RAM and 780 MB of disk 
space. The price tag is $110,900. This is 
the most powerful and expensive system 
that B YTE has ever evaluated. 

The VGXT graphics system provides 
48-bit color with 24-bit z-buffering, | mil- 
lion vectors per second, and 180,000 poly- 
gons per second. This is the very high end 
and represents $72,000 of the total price. 
(This is the price of real-time photo- 
realistic 3-D graphics.) When you watch 
smooth-surfaced buildings and aircraft and 
solid, texture-mapped mountains roll by 
in a real-time simulation of flying an F- 
15, you can truly appreciate this graphics 
hardware. You can walk through an ar- 
chitectural rendering or dive into the struc- 
ture of a brain that is being rendered from 
MRI or CAT-scan data—all in smooth real 
time. 

But even without all the fancy and ex- 
pensive graphics, the Crimson shows some 
astonishing results. The Iris Crimson ran 
BY TE’s Unix benchmarks with the high- 
est indexes of any machine we have tested. 
It had a Double-Precision Floating-Point 
index of 8.6 and a Dhrystone 2 index of 
4.7—that’s 104,327 dhrystones per sec- 
ond. The overall average of the six BYTE 
indexes is 6.3 times that of a Sun Sparc- 
station IPC, the baseline machine. These 
results are higher than those for the HP/ 
Apollo 720 (which has an average index of 
4.3) and almost as high as the results for 
the IBM RISC System/6000 950 (an av- 
erage index of 8.3, which is achieved by 
very fast file I/O through massive disk 
caches). 

You don't need this kind of processing 
power for a business workstation, but you 
surely can use it when you are doing large 
and complex 3-D data analysis and visu- 
alization. And without the graphics-pro- 
cessing boards, the Crimson makes an ex- 
cellent and affordable department compute 
server or even a file server. 


It Is Important 

True, the Iris Crimson is an ideal machine 
for medical research and data visualiza- 
tion, molecular modeling, remote-sensing 
data analysis, finite-element analysis, and 
other computing-intensive applications. 
But it is even more important as the herald 
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of future R4000-based systems, from SGI 
and other vendors. 

For SGI, the RA000MP (the multipro- 
cessor version) is logically the processor 
for a new line that will outperform the 
company’s Power series. In addition, as 
chip manufacturing improves, simple 
improvements to the R4000 will greatly 
increase its already phenomenal perfor- 
mance; the cache sizes can increase, and 
the processor can be sped up. All this will 
be under the control of SGI by the end of 
this year. Competition will come from the 
RISC System/6000 (IBM's high-end ver- 
sion still has a four-chip set), the HP/Apol- 
lo PA-RISC, and DEC's Alpha. SGI holds 
all three fairly closely, whereas Mips pro- 
cessor designs are licensed to several IC 
manufacturers and are thus much more 
available. 

The CPU is only part of the story in the 
world of real-time 3-D graphics systems. 
SGI continues to reach out with new de- 
signs like the Elan board that will spread 
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memory manager 
Microsoft chose. 


M icrosoft? includes just one memory 
manager with their revolutionary new 
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development costs over its entire line of 
computers. The excellent engineering and 
performance of the Iris Crimson and the lit- 
tle Indigo are responsible for SGI's being 
recognized for more than 3-D graphics 
workstations. The company is now carving 
out a piece of the market for general-en- 
gineering and office workstations. The 
merger with Mips has thus ensured SGI's 
foothold. 

My overall impression of SGI's Iris 
Crimson is that it's a machine for very se- 
rious work. The Crimson is sturdy and 
very fast. As applications are developed 
for its 64-bit power, it will become known 
for being not only the first such machine 
but also one of the finest affordable 64- 
bit computers. W 


Ben Smith is a BYTE technical editor and 
the author of UNIX Step-by-Step (H. W. 
Sams, 1990). You can contact him on BIX 
as "bensmith" or on Internet at ben@ 
bytepb.byte.com. 


386MAX® 6 for PC compatible 386 and 486 systems, 
or BlueMAX™ 6 for all 386 and 486 ІВМ PS/2s. 

See your dealer 
or call toll-free. 


800-827-0486 
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Crimson/Entry 
$29,900 


Crimson/Server 
with 16 MB of RAM and 3.6 GB 
of RAM on internal disk, $27,900 


Crimson/VGXT 
with 128 MB of RAM and 780 
MB of disk space, $110,900 


Elan 
$15,000 to $22,000 


Silicon Graphics, Inc. 

2011 North Shoreline Blvd. 
Mountain View, CA 94043 
(415) 960-1980 

fax: (415) 961-0595 

Circle 1210 on Inquiry Card. 


UMB BLUEMAX QUALITAS * 386MAX 486SX DRIVERS 3865X NETWORKS TSRs C&T 286 > 
maximum memory without using risky *magic Е 
tricks." The only one that works with total > 
reliability under every major memory spec, includ- М 
ing DPMI, VCPI and EMS. x 

Which are all good reasons to make the same z 
choice in memory management yourself — 5 


сост. ЖҚС o EE = 
ж It’s the memory manager that earned = 
M PC Magazine Editors’ Choice for 1992, =з 
4 the BYTE Magazine Award of Merit, and == 
5 ~ unqualified praise from Л Ё 
3 fs.) InfoWorld and PC Week. 5| 
ш ЕЗ. The one that intel- ч "E 
| Gere езу Пе Intelligent Memory Managers е 
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© 1992 Qualitas. Qualitas, 7101 Wisconsin Avenue, Suite 1386, Bethesda, MD 20814. All company and product names are trademarks or registered 
trademarks of their respective owners. System Requirements: Any 386, 386SX, 486 or 486SX PC or PS/2, min, 256K of extended memory, DOS 
3.0 or higher, and hard disk drive, (386MAX also supports 286 machines with Shadow RAM, or any PC with EMS 4.0 hardware with 256K 
memory. Feature availability and memory recovery may vary on these systems.) 
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Gateway 2000) employees were photographed for the € mm Curia 
fun ad at Atokad Park in South Sioux City, Nebraska. CTUM ERES 


She results are final — all those 
thoroughbred "favorites" outdistanced by a simple, 
determined, black-and-white cow. 

There's a big payoff for you if you picked Gateway 2000. 
You get a quality, high-performance system with the number- 
one customer satisfaction and reliability ratings in the 
industry, according to PC Magazine readers in the 1992 


service and reliability survey. 
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You get old- 
fashioned. personal 
service from friendly. 
Midwestern people. And 
you get the best price in the 
industry, too! How can you beat 
that? You can't! 


Browse through our annual 
summer fun ad. New this month 
is our HandBook portable, plus 
several great software offers for 
Gateway 2000 customers. Then 
give us a call. When you put 
your money on 
Gateway 2000, 
you're guaranteed to 


come out a winner. 
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GATEWAY 2000 NOTEBOOKS 
Pur You IN RACING FORM 


The Nomad Series 


Our small, lightweight Nomad notebook computers let you take desktop computer perfor- 
mance anywhere you go. Nomad models come with VGA graphics, a FieldMouse" (portable 
pointing device), built-in floppy drive, and an 80 or 120MB hard drive, depending on the model. 
À patented power-management system gives you hard-to-beat battery life benchmarks — over 
six hours of operation from a single battery on the 25MHz 486DX system! 

The Nomads have a bright, crisp, backlit, 10-inch triple supertwist VGA screen — resolution 
1s 640 x 480, 64 gray scale, on the LCD. With simultaneous video, you can also display on an 
external monitor. 

All these features .. and the Nomads are made in the U.S.A? 


Nomad 325SXL 51995 
25MHz, 386SXL processor Ш 2MB RAM lil 80MB hard drive 


Nomad 420SXL m 52795 
20MHz, Intel? 486SXLP processor W 4MB RAM Bi 80MB hard drive 


Nomad 425DXL m $3495 
25MHz, Intel 486DXLP processor Ш 4MB RAM Ш 120MB hard drive 


For The Power User On The Go 


Nomad Combo m 53995 

білсе the Nomad 425DXL has all the power of a 486DX desktop system, it's the ideal 
portable/desktop combination system! Save with this combo package! 
Combo Highlights: Nomad 425DXL Ш 15" CrystalScan 1572FS color monitor Bl program- 
mable 124-key AnyKey" keyboard 
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The HandBook " 


If you like to travel light, you can't go wrong with the HandBook. It weighs only 2.75 
pounds and measures roughly 6 x 9 inches — smaller than this magazine! Yet it has 286-class 
performance and real PC features including a bright, backlit screen, a bonafide 40MB hard drive 
and a comfortable keyboard (no chiclet keys). Downloading information from your HandBook 
to your office computer is easy with the serial cable and file transfer software provided. 


HandBook m $1295 


For The Executive On The Go 
HandBook Combo m $3995 


Combine the portability of our HandBook with the power of our 33MHz 486 desktop system 
with communication capabilities — and you have a terrific combo, Gateway value-priced! 
Combo Highlights: HandBook with 2.400 bps external modem and communication software 
E 33MHz 486DX system with 120MB IDE hard drive B TelePath" fax/modem package 
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"You've got a friend in the business." 


800-523-2000 


ж. 


ES GAIN THE 
WINNING EDGE WITH 
486 PERFORMANCE 


Gateway’s powerful 486 models give you the winning margin! 
And when you recap our recent price reductions and compare 
feature-for-feature against the other runners, you'll find you won't 
evenhave to play your hunches — Gateway 2000 is the odds-on favorite. 


25MHz 486SX m $1995 

At $1,995, our 486S X/25 is the hottest 
value on the market. With this system 
you get 486 technology, including an 8K 
intemal cache and burst mode, at a 386 
price. And besides being faster than any 
386 on the market, the 4865Х/25 15 
upgradeable to SOMHz if you need 
increased performance in the future . 
System Highlights: 4MB RAM BI 200MB 
Westem Digital IDE hard drive B 
ATI Graphics Ultra @ 14" 
CrystalScan 1024NI VGA 
color monitor, up to 1024 x 
768 non-interlaced resolution | 
ll desktop model is standard 


33MHz 486DX e 
и $2495 ғ Е 


` 


We recently increased velim 
performance and lowered the price & N ' a 
of our best-selling, award-winning | \ „Аг = » 
486DX/33 by adding an ATI Graphics E 
video card with a graphics coprocessor. At 
$2,495, the price/performance ratio on this machine is hard to beat. Plus, it’s an upgradeable PC. 

You'll be able to switch to 66MHz later this year. System Highlights: 64K cache RAM 

B 4MB КАМ B200MB Westem Digital IDE hard drive B ATIGraphics Ultra B 14" CrystalScan 
1024NI VGA color monitor, up to 1024 x 

768 non-interlaced resolution ІШ desktop 

model is standard | 
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50MHz 486DX2 m $2795 

Gateway 2000's new 486DX2/50 systems, ISA and EISA, incorporate Intel's speed doubler 
technology. The internal core of the DX2 processor executes at SOMHz while communicating with 
the external memory bus at 25MHz. Our benchmarks show a 35% increase in performance over a 
33MHz 486DX PC. 

The high-performance ATI card is standard on the 486DX2/50 as well, plus this system incorpo- 
rates our new RIDE technology for faster disk operations. RIDE stands for Rapid Integrated Drive 
Electronics. RIDE technology takes advantage of our new 
system BIOS that allows the drive to transfer bigger data 
blocks at one time. Our Coretest benchmarks show large 
block disk-to-memory operations are over 30% faster with 
RIDE. For example, you'll notice the increased performance 
whenever you type WIN at the system prompt, or when you 
double-click on an icon in Windows. It’s much faster. Our 
product marketing director claims the 486DX2/50 with the 
ATI video card and RIDE is the fastest personal computer 
he's ever used! 

System Highlights: 64K cache RAM Bi 8MB RAM 

E 200MB Western Digital IDE hard drive with RIDE BIOS 
B ATI Graphics Ultra E 14" CrystalScan 1024NI VGA 
color monitor, up to 1024 x 768 non-interlaced resolution 
Ш desktop model is standard 
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EISA SYSTEMS 
Our product line includes two EISA systems — 

a 33MHz 486DX and a 50МН2 486DX2. Both EISA 

systems now come standard in a floor-standing tower B 
model, and include large, fast SCS} drives and EISA 
SCSI controllers. RAM cache is expandable to 
256K. Тһе 486DX/33 EISA will be upgradeable to 66MHz later this year. 
System Highlights: 128K cache RAM ШЙ SMB RAM B 340 MB Maxtor? SCSI hard drive 
Ш 32-bit EISA SCSI controller W 16-bit Diamond Speedstar Plus SVGA graphics with 1 MB 
Ш 14" CrystalScan 1024NI VGA color monitor, up to 1024 x 768 non-interlaced resolution 

Ш {loor-standing tower model is standard 

486DX/33 EISA Ш $3795 (Upgradeable to 66MHz later this year.) 

486DX2/50 EISA Ш 53895 


Gateway 2000 systems come fully configured with all the performance features you want, including 
two floppy drives, a programmable 124-key AnyKey keyboard, а Microsoft®mouse, MS 005% 5.0, 
Windows, 3.1 and your choice of one application software option. See the back pages of this ad for 
complete configurations and information about software options, upgrades and peripherals. 
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TEAM Is BEHIND 
You ALL THe Way 


T here's a full team of dedicated service professionals 
standing behind your Gateway 2000 system. In fact, a 
recent PC Magazine reader survey proved Gateway the clear 
winner in service and reliability. We whizzed past all the 
contenders when PC owners were asked, "How likely would 
you be to buy the same brand system again?" The survey 
also rated Gateway Number-One in overall system 
reliability, and we were in the Top Five for tech support and 
repair service. 


Whenever you call our sales number, you get a friendly, 
human voice — a helpful representative to provide you with 
information. In ourcustomer support department, we have 
over 200 people on-line to supply free technical support for 
the life of your machine. They're experienced, rigorously 
trained and tested and ever patient, friendly and helpful. 
You ll see why we say “you've got a friend in the business" 
at Gateway 2000. 


In our company mission statement, one of our stated 
objectives is to exceed customer expectations in quality, 
service and value. This objective is a personal challenge to 
each of us at Gateway. We know how important service is 
to you, which is why we're constantly striving to provide the 
best in the business. 
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GATEWAY 2000 Apps A Bonus PAYOFF 


Choose Your Software Option 

With the purchase of any Gateway 2000 computer system, 
you receive your choice of one application software option at no 
additional cost. We'll install your software on your hard drive, 
optimally configured for your system and Windows, and provide 
master diskettes and manuals. You may also purchase a second 
application software option, pre-installed, at extremely 
competitive prices. 

Installation and setup errors are responsible for over one-third 
of all software problems. You can eliminate that possible source 
of problems by purchasing your system from Gateway with soft- 
ware pre-installed, tested, and ready to run the moment your 
system arrives. Add that advantage to the hard-to-beat prices, 
and Gateway is the only logical choice for PCs and software! 


Choose one of the following application software options: 


Option #1-Microsoft Excel for Windows™ 4.0 


B New version of this powerful spreadsheet, includes online 
help for Lotus /-2-3® users 


Option #2-Microsoft Word for Windows ` 2.0 


И Best-selling word processor for Windows. New version 2.0 
adds online help for WordPerfect® users 


Option #3-Microsoft PowerPoint for Windows 2.0 


Ш Easy-to-use desktop presentations program creates high-quality 
overheads and 35mm slides 


Option #4-Borland® Paradox 3.5 


B The award-winning database from Borland 

Option #5-The Entrepreneur Pack 

E Includes the latest Windows versions of Microsoft Works; 
integrating word processing, spreadsheet, and database in one 
easy-to-use program; Microsoft Publisher,” for creating page 
layouts; Microsoft Money,” to help you write checks, set 
budgets, track expenses; PLUS an 

Entertainment Pack with eight games, 

including Tetris? 


Option #6-The Windows Programmer Pack 

B Includes everything you need to create programs for 
Windows: Microsoft QuickC for Window's’ Windows Control 
Development Kit", Windows Help Compiler" and Windows 
Programmers’ Online Reference". 


Option #7-Microsoft Project for Windows “3.0 


Bi Flexible and easy project management program 


NOTE: |f you would rather replace an above option with 
Microsoft Office, it is available for $175. This package 
includes Word for Windows, Excel and PowerPoint. 


New! Second Applications 
At Great Prices! 

The following applications are only available with the 
purchase of a system, pre-installed, or to Gateway customers. 


Central Point 
Anti-Virus 1.2 
For Windows 

Central Point Anti-Virus 
provides the most comprehen- 
sive virus protection for both 
corporate and single-user 
environments. Easy to use and 
transparent, its automatic 
Operation provides total virus 
protection and advanced 
protection against unknown 
stealth viruses. $75 


Central Point Backup" 
7.2 for Windows 

This is the first reliable, 
easy-to-operate backup program to 
offer full-featured DOS and 
Windows applications in one 
package M 575 


The Norton Desktop” 2.0 and 
Prisma 
Your Way 
2,0 For 
Windows 
Norton Desktop 
is a complete file 
management and 
utilities program 
for Windows. lt 
visually integrates 
file and group 
management with an 
extensive collection of Peter 
Norton's best utilities. YourWay is a personal time and 
contact management system for Windows from Prisma, 
including card file. task manager, report, calendar and call 
management functions. @ 595 


These offers include tlie identical applications contained їп 
retail packages but will not include the retail box. You get 
all master diskettes and manuals, shrink-wrapped and 
packaged in a Gateway 2000 box. 


Central Point Commute 

Whether you're running Windows or DOS, Commute lets 
you take remote control of your personal computer with 
complete security. Transfer files quickly between PCs using 
Commute's advanced continuous data compression system and 
reduce transmission time up to 50%, Ш 549 


Peripherals 


The Gateway 2000 Telepath™ Fax/Modem 
The Gateway 2000 TelePath is a 14,400 bps modem, 

V .32bis, with 9,600 bps fax capability. The TelePath comes 

with WinFax Pro;" Crosstalk™ for Windows, Qmodem " and а 

free 30-day basic services CompuServe® membership — all for 

only $195! 

B Fax mode: V.17, V.29 and V.27ter 

Ш Data mode: V.32bis, V.32, V.22bis, V.22, V.21, Bell 212A 

and 103, V.42 and MNP 2-4 error correction, V.42 bis/MNP 5 

data compression 


The 15-Inch CrystalScan 1572FS 


The 15-inch CrystalScan color monitor has a flat, square, 
non-glare screen to reduce distortion around the corners and 
provide edge-to-edge display area. The CrystalScan 1572FS is 
an upgrade option only with the purchase of a 386DX or 486 
system for an additional $195. (Availability is limited.) 


Sorry — we sell peripherals ouly with the purchase of 

a Gateway 2000 system, or to people who are already 

Gateway 2000 customers. For fastest service, call our new 
direct line for the Component Add-On Division: 800-252-3333. 
Please have your customer ІП hand y when you call. 


“You те got a friend in the business.” 
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PORTABLES 


NOMAD 325SXL 


NOMAD 420SXL 


HANDB OOK s NOMAD 425DXL 
E286 Class Performance Ш25МН?, 386SXL Processor B20MHz, Intel" 486SXLP Processor — B25MHz, Intel 486DXLP Processor 
BIMB RAM B?MBRAM BA4MB RAM B4MB RAM 
B40MB Hard Drive Bl 1.44MB 3.5" Drive E 1.44MB 3.5" Drive Bi | 4A4MB 3.5" Drive 
E Backlit 7.6" CGA Screen E 80MB IDE Hard Drive BB 80MB Hard Drive B 120MB Hard Drive 


Ш Size 5.9" x 9" x 1.4", 2.75 Lbs. 

Bl 4-Hr.* NiMH Battery & Charger 

ШІ Parallel/1 Serial Port 

E 78-Key Keyboard 

E DOS. File Transfer Software & 
Serial Download Cable 

E Introductory Bonus Pack 


И Carrying Case 


$1295 
DESKTOPS 


E Backlit 10" VGA Screen, 64 Grays 
E Simultaneous Video with 256K 

Ш Size 8.5" x 11" x 1.8", 5.8 Lbs. 

B 7-Hr.* NiCad Battery & Charger 
B | Parallel/! Serial Port 

B 79-Key Keyboard 

g FieldMouse" Pointing Device 

E М5 DOS^ 50 & Windows™ 3.1 


$1995 $2795 


25MHz 3865X 25MHz 4865X 
Ш [nte] 3865X Processor Ш [ntel486SX Processor 
BAMBRAM BAMBRAM 


B i 2MB & 1.44MB Drives 
E 80MB 175 IDE Cache Drive 
B 16-Bit SVGA with 512K 
B 14" CrystalScan 1024 

Color VGA Monitor 
B | Parallel/2 Serial Ports 
Bi 124-Кеу AnyKey" ‘Keyboard 
E Microsoft? Mouse 
ll MS DOS 5.0 and Windows 3.1 
E Choice of Application Software 


$1595 


B МВА 1.44MB Drives 
B 120MB 15т IDE Cache Drive 
B ATI" Graphics Ultra Video 
Bi i4" CrysialScan 1024МІ 
Color VGA Monitor 
B | Parallel/2 Serial Ports 
Ш | 24-Key AnyKey Keyboard 
li Microsoft Mouse 
E MS DOS 5.0 and Windows 3.1 
E Choice of Application Software 


$1995 


30MHz 486DX2 EISA 


50MHz 486DX2 


E Backlit 10" VGA Screen, 64 Grays 
B Simultaneous Video with IMB 

E Size 8.5" x 11" x 1.8". 58 Lbs. 

E 6-Hr.* NiCad Battery & Charger 
ШІ Parallel/I Serial Port 

8 79-Key Keyboard 

И FieldMouse Pointing Device 

ll MS DOS 5.0 and Windows 3.1 


E Backlit 10" VGA Screen, 64 Grays 
E Simultaneous Video with IMB 

Ш Size 8.5" x 11" x 1.8", 5.8 Lbs. 

E 6-Hr.* NiCad Battery & Charger 
ШІ Parallel/l Serial Port 

W79-Key Keyboard 

E FieldMouse Pointing Device 
BMS DOS 5.0and Windows 3.1 


$3495 


33MHz 486DX 
B Intel486DX Processor 
BB 64K Cache RAM 
E 4MBRAM 
B | 2MB & 1.44MB Drives 
E 200MB 15ms IDE Cache Drive 
E ATIGraphics Ultra Video 
B 14" CrystalScan 1024NI 
Color VGA Monitor 
Bi | Parallel/2 Serial Ports 
B 1?4-Key AnyKey Keyboard 
Bi Microsoft Mouse 
ll MS DOS 5.0 and Windows 3.1 
E Choice of Application Software 


$2495 
| OTHER SYSTEMS 


| Intel486DX2 Processor B Intel 486DX? Processor 
i 64K Cache RAM E | 28K Cache RAM 
ШЕМВРАМ ШЕМВРАМ 


B |.?MB & 1.44MB Drives 
B 200MB 155 IDE* Cache Drive 
B ATI Graphics Ultra Video 
B 14" CrystalScan 1024М) 
Color VGA Monitor 
ШІ Parallel/2 Serial Ports 
B 124-Key AnyKey Keyboard 
li Microsoft Mouse 
EMS DOS 5.0and Windows 3.1 
ll Choice of Application Software 


$2795 


*Enhanced IDE with RIDE (Rapid 
Integrated Drive Electronics) 


B 1.2MB & 1.44MB Drives 
B 340MB | Sms SCSI Cache Drive 
B 32-Bit EISA SCSI Controller 
Bi 16-Bit SVGA with IMB 
B 14" CrystalScan 1024NI 
Color VGA Monitor 


Bi | Parallel/2 Serial Ports 

B | 24-Key AnyKey Keyboard 

E Microsoft Mouse 

E MS DOS 5.0 and Windows 3.1 
E Choice of Application Software 
Ш Tower Model is Standard 


$3895 


ir neis 


y GAT. EWAY 2000. 


ıt re pot a friend in the business. 


à 0 0 0 


610 Gateway Drive * P.O.Box 2000 * North Sioux City, SD 57049-2000 « 605-232-2000 • Fax 605-232-2023 
Sales Hours: 7am- l0pmWeekdays, 9am-4pm Saturdays (СОТ) 


E Other systems in our product line: 
16MHz 3865Х, 20MHz 3865X, 
25MHz 386DX, 33MHz 386DX, 
33MHz 486DX EISA. Call for details 
and pricing. 


* Battery life was measured using 
PC Magazines Battery Rundown Test 
with power management enabled. Actual 
results may vary depending on 
configuration and applications. 

All prices and configurations are 
subject to change without notice. Prices 
do not include shipping. Components, 
peripherals and software are sold only 
with the purchase of a system. or to 
customers who already own Gateway 
2000 systems. Some limitations apply. 


® 


СІӨРДІ, 
ГОША 


(01992 Gateway 2000. Inc. AnyKev. HandBook, FieldMouse and TelePath are trademarks of Gateway 2000, Inc. іше! and Intel Inside are trademarks of Intel Corporation. 
АН other brands and product names are trademarks or registered trademarks of their respective compantes. 
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born-Again 


Compaq: 


ED PERRATORE 


Compaq discovers the 
PC markets lower half 
with typical pride, — 
atypical price 


the magic $1000 mark. 

Compaq has renegotiated many agreements with compo- 
nent vendors—resulting in many parts being dual-sourced— 
to induce competition that prevents any single component 
from increasing unit pricing. The company has also streamlined 
its manufacturing and assembly procedures to address the bot- 
tom line: Compaq intends to produce the new models at the 
fastest possible pace while still maintaining quality. The on-site 
factory hopes to meet anticipated demand by producing one 
ProLinea system per minute. 


The Ге Have It 

Compaq’s answer to calls forfurther reductions in Deskpro/M 
pricing is the Deskpro/I line. The five ISA-bus slim-line mod- 
els range from 25-MHz 386DX to 66-MHz 486D X2 config- 
urations, offer three horizontal slots, and integrate the ()Vision 
1024- by 768-pixel graphics accelerator with 512 KB of 
VRAM (video RAM), which is expandable to 1 MB if you 
want 256 colors at high resolution. An Intel 387 socket and a 
fast 16-KB four-way set-associative cache will ship with the 
25- and 33-MHz 386 models. An optional 64-KB cache can ac- 
company the 25-, 33-, and 66-MHz 486 products for increased 
performance over the 8 KB you get with the processor. 

The Windows-bundled Deskpro/I models demonstrate the 
international splash Compaq wants to make: Windows comes 
preinstalled for five languages. An automatic routine will ini- 
tially have you select one, delete the other files, and reconfigure 
Windows. 

Because the Deskpro/I models can accept any Intel pro- 
cessor's pin-outs, you can freely upgrade them. A single switch 
bank shuts off the 386 processor and cache controller so you 
can swap out the old CPU. Compaq's dream is that you'll in- 
stall this old CPU— say, a 33-MHz 386—into a Deskpro/I 
25-MHz 386 model to keep things in the family. 


Down but hardly out, Compaq has fired its own 
salvo at the many smaller companies that have 
chipped from beneath at its market share. Тһе. 
company is betting the farm on a daring offen- 
sive comprising three new notebooks, en- 
hancements to the existing Deskpro/M line, a 
——— 5 пау Deskptro/I line for midrange needs, and— 
the greatest departure of all—a new ProLinea line with list prices beginning under 


Don't Call It Multimedia 
One exciting innovation is an integrated 
feature called business audio, the result of 
a joint venture among Compaq, Analog 
Devices, and Microsoft. Called thus to dis- 
tance it from the oft-criticized and typi- 
cally less specific multimedia, business 
audio will let you embed speech and oth- 
er sounds—represented by an icon—into, 
say, an Excel spreadsheet. This audio clip 
could be a spoken request that the next 
user check certain figures. If the spread- 
sheet details a successful year's profits, it 
might be the fourth-movement theme of 
Beethoven's Fifth Symphony. Other pos- 
sible uses include dictation for transmis- 
sion across a network, training on a variety 
of levels, and presentations enhanced with 
voice or music. Call it a poor man's Next 
computer...but the Deskpro may be lis- 
tening. 

In the Deskpro/I PCs and the newer 
Deskpro/M PCs, Analog Devices' dual- 
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The Compaq ProLinea 3/25s is one of two 25-MHz 386SX 
models intended for users with limited budgets and experience. 
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channel AD1848 chip will handle stereo 
record and playback tasks (with up to 48- 
kHz sample rates) using a pair of ADCs 
(A/D converters). This chip, providing a 
byte-wide parallel interface to either 
EISA- or ISA-bus systems, supports one 
or two DMA channels. Jacks on the PC 
include microphone-in, headphone-out, 
line-in (from CD or tape players), and 
line-out (to external speakers or record- 
ing devices). 

Accompanying software includes util- 
ities for functions like mixing and con- 
trolling playback volume. Microsoft will 
provide a Windows 3.1 interface and ap- 
plication-specific add-ins. In fact, two 
Windows tools already support business 
audio: Sound Recorder enables sound 
recording and playback; the control pan- 
el’s sound option lets you attach sounds to 
system events (e.g., the closing of a file). 

As an aside, this business venture is not 
the only one involving big-name compa- 
nies. In early May, Lotus Development 
announced its own product for embed- 
ding audio in PC files. Lotus Sound will 
be bundled with third-party hardware for 
annotating a file (created in any Windows 
OLE-enabled application) with sound, 
presented in a similar fashion to Com- 
paq’s business audio. 

If you won't settle for less than full 
Compaq functionality and have the budget 
to prove it, you'll find the Deskpro/M line 
more enticing than ever. These models 
come with the QVision accelerator, which 
includes a hardware cursor for speeding 
Windows applications and a true-color 
RAMDAC. For business audio needs, the 
M machines come with a small micro- 
phone for speaking into the Windows files 
you create (also shipped with the Deskpro/I 
models), an external audio adapter, and 
software. 


Sub-Compag Pricing 

For the Deskpro/I line, expect to see list 
prices from under $2000 for models with- 
out hard drives to about $3000 for models 
with a 120-MB hard drive. These prices 
are similar to those for the Dell 486/P and 
the AST Premium II after discounting for 
Compaq street pricing. (АП Compaq prices 
are for systems without monitors.) Add 
$500 to $700 for a similarly configured 
Deskpro/M. 

If you're willing to forgo some of the 
Deskpro/T's features and expandability for 
even lower prices, for once Compaq can 
accommodate you there, too. The new Pro- 
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Linea line, targeted toward mainstream 
users who don't need high levels of per- 
formance, is made up of two entry-level 
25-MHz 386SX models and one plain- 
vanilla 33-MHz 486. List pricing for the 
lowest-level 40-MB hard drive—equipped 
system will be about $1000, and the 486 
with a 120-MB hard drive should run about 
$2000. (The same $500 to $700 price dif- 
ference lies between a ProLinea and a sim- 
ilarly configured Deskpro/I.) 

What you get for these attractive prices 
is less than you've ever seen in a Compaq 
system. The lower-end 25-MHz 3865Х 
small-footprint system, the ProLinea 
3/2575, includes 2 MB of RAM (expand- 
able to 16 MB), a 387SX socket, a 1.44- 
MB floppy drive (a concealed 34-inch slot 
takes a hard drive), a УСА adapter with 
512 KB of nonexpandable УКАМ, two 
ISA slots, and a lowly 70-watt power sup- 
ply that Compaq insists is sufficient for 
whatever you can squeeze into the system. 
This machine has no caching whatsoever. 
The small single-sided motherboard of the 
3/25zs, coupled with the limited slots and 
drive bays, makes for a wee 3%- by 12/4- by 
15-1псһ case. 

Spend afew hundred dollars more, and 
you get the slightly larger ProLinea 3/25s. 
With this machine, you have a choice of a 
120- or 84-MB hard drive (or none at all); 
an extra 5A-inch drive bay for another flop- 
py drive, tape backup drive, or CD-ROM 


` drive; another 16-bit slot; and а 145-W 


power supply to handle the extra load. And 
if you're very, very sure you want a few- 
frills 486 system, the ProLinea 4/33 adds 
an additional 2 MB of RAM and a full 1 
MB of VRAM. 

DOS is preinstalled on ProLinea hard 
drive-equipped models, and systems bun- 
dled with Windows, a mouse, and Spin- 
naker Software's PFS:WindowWorks are 
available as well. The bundling of a low- 
end integrated package such as PFS:Win- 
dowWorks underscores Compaq's clear 
message: If you want power, these market- 
driven systems are not for you. 

Compaq also announced three new note- 
books. One, an addition to Compaq's ex- 
isting LTE Lite line, uses an active-ma- 
trix color screen matching the display 
quality of the high-end Compaq Portable 
486c. The other two are 20- and 25-MHz 
38651, systems sporting а different form 
factor from the LTE Lite models and, pre- 
sumably, competitive pricing. 

I had the opportunity to run BYTE's 
DOS benchmark tests on prototypes of 


two of the new models: the ProLinea 3/25s 
(a three-slot 25-MHz 386SX) and the 33- 
MHz 486 Deskpro 4/331. The ProLinea 
scored in the range of the older Compaq 
Deskpro 386/25e, even besting this sys- 
tem on afew of our CPU tests. The Desk- 
pro 4/331 ranked slightly behind the Tan- 
don 486/25 in CPU tests, compensating 
with speedy disk and video scores. 


À New Compaq? 

Several things are notable about Compaq's 
new products. First, contrary to rumors, 
none of the new machines are OEMed 
from other vendors. Second, the compa- 
ny claims to use the same high-quality 
components for which Compaq is known; 
the two lower-end lines merely offer few- 
er features. And third, the company hopes 
to dispel its image of being insensitive to 


.users with new benefits like toll-free sup- 


port and one year of free on-site service. 
Compaq notes that the technician who 
picks up the phone will remain the caller's 
primary contact even if the problem in- 
volves integrating another vendor's prod- 
uct into a Compaq system. 

In addition to a new CompuServe-ad- 
ministered support forum, Compaq is de- 
veloping its so-called SmartSystem, a tech- 
nical-support expert system that is based on 
Sybase's SQL Server. 

From the apparent results of the com- 
pany's recent soul-searching endeavor, it 
looks like Compaq is back in the running. 
Its greatest challenge now is selling the 
budget-conscious public on the new Com- 
рад image—one of continued quality in 
the face of frugal reality. в 


Ed Perratore is a news editor for BYTE. 


Не can be contacted on BIX as “eperra- 
tore. " 
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Zinc 3.0 Competitive 


т GUARANTEED 
2Арр for Windows Upgrade BEST PRICES* 
ZApp for Windows C++ Zinc 3.0 features include single Should you see one of these products 


Application Framework provides 
over 130 optimized, easy to use, 


listed at a lower price in another ad in 
this magazine, CALLUS! We'll match 
the price, and still offer our same quality 


source support for MS Windows 
3.X, DOS graphics and DOS text, 


classes that encapsulate the ы; a wider range of window objects service " Ki Ды: 
Windows АРІ. Classes include | for Windows and DOS, built-in T "Eee ШЗ, - 
Windows, Dialogs, Controls, Menus, Fonts, Bitmaps, data validation and more than 1300 pages of А dd to pricing on current 
Forms, MDI, Printing, Window Positioning and Mem- | documentation. * Julyissue prices only, = 
ory Management. Single source code compatible | Upgrade from any C or C++ Interface too! to Zinc Кр a 
with App for DOS and 05/2. Source included. Interface Library 3.0 (w/source code) for... * Subject to same tenns and 
List: $195 Ours: $165 NOW $149 List: $500 Ours: 5399 NOW $200 — 


FAXcetera#: 1000-6401 FAXcetera#: 2807-0001 


Clarion Prof. 


Developer 

A fully equipped development 
system for producing PC 
applications. Includes an application 


InstallBoss 


Create smart installation 
programs without coding! Builds 
an .EXE program for your 
software in 5 minutes. No script 


language to learn— just point ! generator for creating screens, windows, tables, 

and click. Helps users install correctly on their first | menus, and reports. Also contains Report Writer, а 

try, reducing your support calls. Lets you customize powerful ad-hoc query utility. Speed, flexibility and 

colors and messages. Creates a small EXE (35 to ease-of-use give you the power to create much richer 

46K), cutting disk costs. | programs, in a fraction of the time. 

List: $169 Ours: $153 NOW 579 | List $845 Ours: $625 NOW $475 4 
FAX cetera #: 3758-0003 FAXcetera#: 1862-0002 | 


T-BASE 


Clipper, dBASE, FoxPro, C, 

and C++ users—Add 

pictures and documents to 

your applications with 

T-BASE. Includes: scaling; 

panning and zooming of images; multiple images; all 
PC screen modes including Super-VGA; ability to print 
images to HP LaserJet 11/111. Uses PCX, GIF, TIF, TGA 
and BMP images. Fox Pro 2.0 memo fields and 
HiColor support. Royalty-free. 

List: $495 Ours: $395 NOW $379 
FAXcetera#: 8888-0001 


Clipper 5.0 


Clipper 5.0, the complete 
application development system 
for PCs and PC-LANs, features a 
robust language, preprocessor, 
compiler, linker, virtual memory 
manager and comprehensive programming utilities. 
Features high-level networking and database support 
and can integrate routines from other languages 
including C, Assembler, Pascal, and dBASE. 

List: $795 Ours: 5527 NOW 5499 
FAXceterast: 5400-0001 


Instant-C 5.0 


The Instant-C professional prog- 
ramming environment integrates 
the edit-compile-link-test cycle in 
one powerful, high performance tool. It 
combines an incremental compiler and linker with 
automatic static and runtime error detection (6.0., use 
of uninitialized pointers, source level debugging, 
interactive C expression evaluation, and support of 
programs up to 16MB. 

List: $495 Ours: $49 NOW $325 
FAX ceteras: 1067-0001 


Corporate: 800-422-6507 
(CORSOFT Division) 


Instant Windows 


Instantly prototype gorgeous 
screens. You can demo to users 
without compiling. Industrial 
strength data validation, 
spreadsheet-like tables, large 
fonts, colors, money, date, time and picture strings 
are built in. Generates C or C++ code. Recompile to 
port to DOS, UNIX and 05/2. No runtime fees. 
List: $495 Ours: 5419 NOW 5399 
FAX cetera#: 2867-0002 
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Call Programmer's Paradise Today! 
And mention this ad when placing your order! 
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Developers, we're here ta serve you. 
Programmer's Paradise offers the world's 
largest selection of software development 
tools and utilities at guaranteed low prices. 
Ifyoudon'tsee what you want, callus! And 
don'tforgettoaskfor our free comprehen- 
sive catalog. 


Borland C++ 3.1 
and Tools.h++ 
Special Bundle Offer! Borland 
| C++ now supports all of the ad- 
vanced features of MS Windows 
3.1, including Object Linking and 
Embedding (OLE), multimedia, pen, 


386/486 Development and TrueType fonts. Rogue Wave Tools.h++ is a class 
| Intel 386/486 C Code Builder 415 library that builds on the template technology found in 
" e rem C Code Hur Kt Se мМ m Borland C++. Together they provide everything you 
б s в TR кй it WATCOM €9.0/386 719 need to build the fastest applications for C++. 
a е your rer app 4 Zortech C++ Devel. 30 САШ Borland C++ & Tools.h++ List:$794 Ours: $425 
а ы ‘te г 43 Васіс Borland C++ w/A.F. & Tools.h++ List: $1048 Ours: $549 
dq dol D dB/Lib Professional 179 FAXcetera. 1861-0030 
Builder™ V1.1 Kit contains GFA Basic 199 
Microsoft- and ANSI-compatible A با‎ i 
rO Das 2, 
C tools and produces 32-bit applications compatible @+Е Database/VB gg C Communications C Seréens 
with DOS, Windows, and 05/2. Compatible with Realizer 319 BreakOut Il 199 C-scape 385 
386MAX, EMM386, OEMM-386, and NETROOM. Works шам К Nas. 2 C Asynch шш 165 C Windows Toolkit 386 · 179 
| i ы " istal Basic Lomp. Upgd. C Comm Toolkit 129 Greenleaf Data Windows 315 
SEINE =. Ш assemblers. 60-day money Visual Basic Pro. Tikt SPECIAL’ 99 a. dl ín HE RN js 
мө, жаный а Visual Basic & TIkt Bundle 239 Greenleaf CommLib 287 QuickWindows Advanced 149 
List: $695 Ours: $415 C/C++ Сотой Greenleaf ViewComm 319 VC Screen 125 
FAXcetera #0429-0001 کی‎ EP из = QuickComm 119 VermontViews — 415 
w/Tools.h++ (Bundle) 425 SilverComm C Async 189 Vitamin C 333 
Borland С++ w/Appl. 
Frameworks 509 
w/Tools.h++ (Bundle) 549 " қ 
Microsoft C/C++ 70 299 Microsoft Visual 
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Competitive Upgrade 134 
MS QuickC for Windows 139 
Turbo C++ 69 

for Windows 105 


Basic & Prof. Toolkit 
Contains and builds on MS Visual Ba- 
sic 1.0. Adds programming tools and | ШЕ 
more than 20 powerful controls, result- TEMERE 
ing in a sophisticated system thatgives | 


C-Application Generators 


CASEW Corporate 899 à 
dANALYST GOLD 49 quick access to charting, multiple 
PRO-C 99 


document interfaces (MDI}, object linking and embedding 
(OLE), tables, and pen and multimedia capabilities. Ad- 
ditional controls help you create 3-D interface com- ponents, 
design dialog boxes, and include multi-state buttons. 

MS Visual Basic w/Prof. ТІКІ. List: $495 Ours: $239 
MS Visual Basic Comp. Upg. w/Tikt. List: $398 Ours: $195 
FAXceiem 1269-0037 


WindowsMAKER Prof. 695 


PRODUCT OF THE C- Additfonal-Products 


C-Doc 179 
_ MONTH: C-Doc Professional 279 
WindowsMAKER MKS LEX & YACC 199 
Professional 4.0 PC Lint 105 
ZW VERSION Phar Lap 2861005-Ехїепдег 439 
C++ Libraries/Utilities 
, ; Cr Views 419 
Next generation of industry standard C/C++ Codebase 45 295 
development tools for Windows. The easiest, fastest Greenleaf Comm++ 159 
way to create Windows apps, just pointandclick. New object-Menu — 299 
architecture usessnap-oncode generation knowledge- 2 а Professional for С++ lu 


bases for generating ANSI C, MFC C++ or OWL C++ 


„Єй қ Rogue Wave Math.h++ 269 
code. Award-winning Visual Prototyper lets you test 


Rogue Wave Tools.h++ 269 


the look & feel and make changes onthe fly. TrueCode Style 199 
technology ensures user code is preserved during code Lara a 


regeneration. Generates Windows .EXE w/fully 
commented С or С++ source. FAXcetera #2602-0003 
List: $995 Ours: $695 


Zinc Competitive Upgrade 200 


A 


International: 908-389-9228 Canada: 800-445-7899 j - 
Customer Service: 908-389-9229 ах 908-389-9227 - 


radise 


atabase Development Pascal Utilities 
larion Prof. SPECIAL! 449 Topaz 89 386MAX 65 WATCOM C 9.0/386 
lipper 521 Turbo Pascal for Windows 175 After Dark 29 үт " 
ataBoss 3.5 549 Turbo Pascal Professional 209 Bar Code Library 319 Develop LR ds Ms re pa 
BASE IV 579 Turbo Professional 99 S AS T s cations for extended 005, Win- 
é Я Г. OWICH - 
Cr — i Prototyping RI m dows, and 05/2 2.0 with the most 
xs ggg DanBricklin's Demo II 215 Hold Everything 159 complete 32-bit C development 
НЕ ЫА ару 79 Show Partner F/X 355 INSTALIT 135 package available. Includes the 
&R Code Generator 119 Version Control nate А т royalty-free 005/ 46W DOS ex- 
&R Report Writer 210 — MKSRCS CALL Norton Anti- Virus 99 tender by Rational Systems, com- 
ay What! 45 PVCS Contig. Builder 209 Norton Commander 99 ponentsfromMS Windows SDK, compiler, linker, debugger, = 
д 2598 — PVCSVersionMgr(DDS 8 05/2) 899 Norton Utilities 6.0 129 profiler, plus numerous development tools. Supports other 
e м oon ii industry standard 32-bit DOS extenders. Create ADS 
QEMM 386 65 Applications for AutoCAD or embedded systems 
SpinRite |! SPECIAL! 59 development. 
P " Stork Installation CALL = La 
Dan Bricklin's SUNSHOW Image Library CALL List: $895 Ours: $719 
Demo II UpShot 139 FAXcetera. #1683-0001 
Experience for yourself why 30,000 
people have made Demo ІІ 3.0 the GUARANTEED BEST PRICES* 


leading tool for producing program 
prototypes, demonstrations, and tu- 


Shauld you see ane of these products listed at a lower price in anather ad in this 
magazine, CALL US! We'll match the price, and still offer our same quality service 


. : . and support! 
torials; Demonstrate commercial software to potential Terms of offer: 
customers without shipping live- software. Produce * Offer good through July 31, 199828 * Offer does not apply towards obvious 
* Applicable topricingon current errors in competitors’ ads. 


effective tutorials that interactively teach products. 
Create Computer Based Training for a fraction of the 
cost of dedicated CBT authoring software. 

List: $249 Ours: $215 

FAXcetera 20233-0003 


versions af software listed. 


uon T" 
* July issue prices only. Subject lo same terms and conditions 


Source Print+ 
Program and debug faster with this 
utility for formatting, organizing, 
diagramming and cross referencing 


ditors Mi iuge заел) в source code. Format your code іп 
iel 169 ү Corporate i 
ul og COOEPAD for Windows SPECIAL! 59 your favorite style. Produce a cross 
e^ dB Fast Windows 395 reference/index of Identifiers across 
luli Edit Professional 139 ae: . к 
lick Editor д UnstallSHIELO 363 all files in a project. Generate charts of the hierarchy of {4 
PF/2 99 Ме EI function calls. Directoutput to file, screen or any printer. “> 
MS Test 219 ^ | 
edit Plus 149 . Norton Desktop 2.0 Windows CALL Runs under DOS and Windows and supports С/С++, a 1 
RTRAN DbjectVision 105 Pascal/Modula-2, FORTRAN/BASIC, and dBASE/Para- ў 
ORTRA RoboHelp 449 F 
shey FT-EM/325.0 Ше Ros T dox/SQL. ее 
HUM i Smalltalk V/Windows 395 Deluxe (All Languages) List: $249 Ours: $199 
l 4 SOA: Robot 449 Single-Language Edition List: $169 Ours: $135 
iraphic Libraries Me RI Professional К 
aby Driver It 229 PEPP 


LACKHAWKdGT a 29 c 
ssentialGraphics GOTT ~ ` $n : 


ssential Graphics Kernal 149 ре. 

raf/Drive Plus беу. 269 

“aphics-MENU 189 - 

X Graphics 179 == 

jo Presa | 219 тем бїз 

ТЕ 779 Mon-Fri 8:30 АМ-ВРМ EST, Sat 9:30-2:30 EST. We accept MC, Visa, AMEX. Domestic shipments, 
ладеМап 359^ , please add $6 per item for tipping handing. hems whch weigh fifteen pounds or more will be 
lene! 279 -tharcec-at actaal UPS ground rates. Domestic CDD shipments, please add $4. Rush service available. 
К Toolkit 199 Май or FAX / International Orders/ Domestic Purchase Orders Phone number required. 

a Returns Subject to $25 processing charge per product. » 

A 2D, 3D | CALL FAX. (908) 389-8173 Га! fram your FAX telephone and follow the instructions to 
ctor image Library 179 receive more information on the products featured above! 

inkers/Profilers Corporate Accounts Call CORSOFT, our corporate sales division. Ask about volume purchase 


"Таше SPECIAL! 1/2 OFF! 248 
sinker- NEW VERSION! 269 
Link + 335 


agreements, жы 
* All prices subject to change without notice. Circle 69 on Inquiry Card. А | 
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Radius Brings Photo-Realism to Windows 


C ouple the Radius MultiView 24 
graphics board with a monitor that 
will handle the high bandwidth of its out- 
put (e.g., the Radius PrecisionColor Dis- 
play/20), and you have a PC setup that 
will easily handle the impressive realm of 
photo-realism. Once you've seen a 1024- 
by 768-pixel, 24-bit (16.8 million colors) 
image, you won't want to go back. There's 
a substantial price to pay. Such a setup 
will lighten your wallet by about $5000— 
$1999 for the board alone. 

Until recently, photo-realism was the 
sole realm of Mac aficionados, but the ar- 
rival of high-performance software and 
hardware has finally brought it to the PC 
platform. And what better company to 
push the technology to its limit than Ra- 
dius, which made its well-deserved repu- 
tation in graphics hardware for the Mac. 

Of course, 24-bit graphics boards are 
not new, but the prerelease version of the 
MultiView 24 that I worked with is one 
of the fastest on the market. Yet its $1999 
price tag is on the low side when com- 
pared to its competitors'. 

Performance is everything in the world 
of 24-bit graphics. Pushing around all the 
pixels required for a 1024- by 768-pixel, 
24-bit full-color image requires a great 
deal of processing power. It's not a job for 
your computer's internal processor, un- 
less you're looking for molasses-slow per- 
formance. The MultiView 24 takes all the 
graphics-processing work away from your 


386- or 486-based system with a variety of 
technology. Three Western Digital 8514/A 
chip sets are at the heart of the board, each 
handling 8 bits of color. Getting them to 
work together at high speed wasn't a triv- 
ial undertaking. Radius uses proprietary 
technology and 3 MB of VRAM (video 
RAM). There's a programmable frequen- 
cy synthesizer for the pixel clock, which 
you can customize to your monitor. 

A board like this needs and deserves a 
high-end monitor. The PrecisionColor Dis- 
play/20 that I used with the Multi View 24 
had a maximum horizontal scan rate of 60 
kHz. That let me use the board's top out- 
put, displaying 1024 by 768 pixels nonin- 
terlaced with a refresh rate of 72 Hz. This 
gave a rock-steady, absolutely flicker-free 
image that doesn't tire your eyes. With a 
less capable monitor, you can still display 
1024 by 768 pixels, but with lower refresh 
rates. 

Installing the Multi View 24 was easy. 
This isn't a small board, though. It's a full- 
length and full-height AT configuration, 
which won't fit in many of today's com- 
pact computer cases. You use the board 
in conjunction with your system's exist- 
ing УСА board, connecting the MultiView 
24 to the VGA board with an internal 
jumper cable. 

The setup software is some of the best 
I’ve seen, making the process automatic 
while leaving room for customization if 
you're using a monitor that's not on the 


installation softwdre’s menu. The Win- 
dows driver installation is a revelation, 
and it doesn't require you to deal with 
those pesky OEMSETUP.INF files that 
arethe bane of Windows users. The man- 
ual is excellent; it gives extensive instruc- 
tions and guidance if you encounter prob- 
lems. 

A graphics board like the MultiView 
24 isn't the logical choice if you're doing 
mundane chores like word processing— 
unless you have a bottomless bank ac- 
count. But if you work with color graphics, 
it’s ideal. My preliminary benchmarks 
show that the MultiView 24 15 as fast as 
(and sometimes faster than) a garden-va- 
riety 8-bit VGA board. I found that sur- 
prising and indicative of the shape of PC 
graphics to come. 

—Stan Miastkowski 


` THE FACTS 


LanRover/L Unites PowerBooks and AppleTalk Networks 


he PowerBooks, Apple's notebook 
computers, provide on-the-go Macin- 
tosh computing. Bundled with every 
PowerBook is a nifty product called ARA 
(Apple Remote Access). АКА is an ap- 
plication/Control Panel/Extension trio that 
lets a PowerBook dial into another Mac 
running ARA and appear as a node on the 
host Mac's AppleTalk network. With 
ARA, you can access networked resources 
like servers and printers as you would on 
your office Mac, even though you might 
have called across the country with your 
PowerBook. 
As you might expect, ARA has a catch: 
A Mac with a modem in the office must 
host the ARA software—not the most ef- 
fective use of a computer. Shiva offers a 
cost-effective solution to dedicating a sys- 
tem for ARA use. The LanRover/L is a 
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$699 unit that plugs into your AppleTalk 
network and uses a 10-MHz 68000 pro- 
cessor and custom firmware to act as an 
ARA server. It provides a reliable dial-in 
access point to your office network with- 
out tying up a Mac. When it's not in use by 
PowerBook-toting field personnel, office 
workers can dial out of the idle Lan- 
Rover/L as a networked modem. 

The LanRover/L is a small gunmetal 
box withtwo mini-DIN-8 connectors. One 
connector plugs the LanRover/L into a Lo- 
calTalk network; the other one connects 
it to the modem. А Shiva Net Manager 
application lets you configure the Lan- 
Rover/L’s users, their passwords, and dial- 
back phone numbers, just as if you were 
setting up the access rights with ARA. 

In fact, one of the program's main 
strengths is its similarity to ARA's con- 


figuration and usage styles. Furthermore, 
the software uses ARA's own modem 
CCL (connection control language) files. 
This has two advantages. First, when a 
vendor issues an ARA CCL file with a 
new modem, this automatically makes the 
modem available to the LanRover/L. Sec- 
ond, overseas users using vastly different 
modems can use the LanRover/L, as long 
as the modems have a corresponding CCL 
file. 

] jacked a beta LanRover/L unit into 
BYTE’s LocalTalk network section and 
used a Hayes Ultra 96 modem to provide 
the outside connection. From home, I was 
able to connect a PowerBook 170 to the 
office network using a Global Village 
PowerPort 9600-bps modem. To use a net- 
work effectively via ARA, you need the 
fastest modem possible, and the Power- 


NewWave for Windows 

organizes everything on 

your PC to keep you on 
top of your work. 


Introducing the NewWave 
Desktop Manager for 
Windows, version 4.0 
from Hewlett-Packard. 


NewWave converts all of your DOS 
and Windows files and programs 
into icons. Now you can get the 
most out of your PC, and your LAN, 
without using complex DOS, net- 
work or Windows commands. 
Work on the desktop with familiar 
office tools like the File Drawer, 
Wastebasket and Printer. Easily 
drag and drop icons to move, file, 
сору, print and throw away. 


Get Organized. 


Organize your PC desktop just as 
you would your real office. File 
documents in folders by project and 
store in the file cabinet. Give your 
documents meaningful names up to 
32 characters long. File wordpro- 
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cessing, spreadsheet and graphics 
documentstogether by project, for 
easy access. 


Just click on an icon and both the 
file and its program open simultane- 
ously. You no longer need to jump 
between Windows progranis and 
file managers. 


Let “Тһе Agent" do your 
repetitive work. 


Once the Desktop Manager has got- 
ten you organized you can have 
"The Agent" automate your repeti- 
tive work. The intelligent macro 
recorder will watch you complete a 
task just once and then perform the 
task upon demand or you can 
schedule it in advance using the 
Agent Calendar. "The Agent" will 
work across all DOS and Windows 
applications and networks to gather 
the information you need. 


Circle 267 on Inquiry Card. 
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NewWave for Windows will help 
increase your personal productivity. 


Call 1-800-554-1305, 
ext. 118 today for more 
information or Е : 
to find out how 
to purchase 
NewWave 
version 4.0 
(list: $195) risk- 
free for 30 days. 
We're so sure youll like NewWave 


version 4.0 that we're offering you a 
MONEY-BACK GUARANTEE. 


NewWave for Windows. We've 
made a great idea even better. 


U HEWLETT 
PACKARD 


Offer expires 7/31/92 


NEWS 


FIRST IMPRESSIONS 


Port does a fine job. I was able to move 
through the various AppleTalk zones and 
access the AppleShare and NetWare 
servers that reside onthe network's Ether- 
net section. The password protection and 
callback features worked reliably. 

When you are back in the office, you 
can examine a log file that is stored in a 10- 
KB buffer within the LanRover/L that 
holds about 400 entries. The log shows 
what users called, when, and for how long. 
Password violations, on either dialing in 
or dialing out, are clearly flagged in red 


text on a color Mac. 

Shiva's LanRover/L provides a reason- 
ably priced solution (assuming you already 
own a high-speed modem) that allows re- 
mote network access without compromis- 
ing the security of your network or dedi- 
cating a Mac. When the time comes, you 
can substitute a higher-speed modem with- 
out disrupting your user settings. The Lan- 
Rover/L provides the means for offices 
with many mobile workers to keep in 
touch. 

--Гот Thompson 


| ТНЕ ЕАСТ$5 


LanRover/L 
$699 


Shiva Corp. 

1 Cambridge Center 
Cambridge, MA 02142 

(617) 252-6300 

fax: (617) 252-4852 

Circle 1214 on Inquiry Card. 


Lexmark's Apple Printer Alternatives 


ooking at a printer with an 

IBM logo connected to a 
Mac just doesn't seem right. 
But that's what the world has 
come to, and the new line of 
customized-f or-Mac printers 
from IBM/Lexmark is a fine 
marriage of disparate manu- 
facturers. 

The IBM LaserPrinter 10A 
that I connected to my Mac 
SE/30 was fresh off Lexmark's 
robotized assembly line in Lex- 
ington, Kentucky. (Lexmark is 
an independent company that 
purchased IBM’s printer oper- 
ation in 199], retaining the 
right tousethe IBM logo on its 
products.) 

The 10A is the top-of-the- 
line printer of four for the Mac. 
The other three are the 1 OP, бА, 
апа 6P. The 10А and ІОР аге 
1 0-page-per-minute units based 
on a 68020 processor running 
at 16.7 MHz with 5 MB of RAM. The 10Р 
lacks the LocalTalk interface of the 10A. 
The 6A and 6P are 6-ppm units with a 10- 
MHz 68000 processor and 2 MB of RAM. 
The 6A has a LocalTalk interface while 
the 6P does not. All four printers are 
PostScript-compatible. 

I wasn't surprised at the quality of the 
10A because I'd used it before. Actually, 
all four of these printers are about a year 
old. Lexmark has taken its flagship PC 
printers and packaged them to run on the 
Mac platform. АП the parts and pieces re- 
quired (e.g., the PostScript option, extra 
memory, and the LocalTalk interface) have 
been available separately. Lexmark has 
put them all together and lowered the price. 
The company has even rewritten its man- 
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uals to match the Apple style. Throw in 
software for the Mac, and you have a series 
of printers that you can have up and run- 
ning minutes after you open the box. 

Pulling the printer out of the box is a 
one-person job (the toner cartridge is al- 
ready installed), and the software instal- 
lation is a snap. All four printers come 
with software for both System 6.0 and Sys- 
tem 7.0. The IBM LaserPrinter DA (desk 
accessory) lets you select the features of 
the printers. All four printers include POET 
(Print Quality Enhancement Technology). 
This smoothes edges on graphics and text, 
resulting in impressive quality. 

But there's more. The 10A and ІОР in- 
clude true 600- by 600-dot-per-inch print 
resolution. For applications like desktop 


publishing or other graphics 
work, the quality is close to 
typeset, and it's perfect for 
masters of documents that will 
be offset-printed in bulk. 

I’m impressed by the quali- 
ty of the 10A. It's deceptively 
light but built like a tank. The 
PC version has proved itself in 
numerous heavy-use applica- 
tions here at BYTE. Since the 
Mac versions are the same 
printers at heart, I'd expect the 
same from them. 

With this many features, 
you'd expect these printers to 
be expensive. Not so. In fact, 

` their list prices average 15 per- 
cent to 20 percent below com- 
parably equipped printers from 
Apple and other manufactur- 
ers. Апа the street prices of the 
LaserPrinter series are often 
considerably below list. The 
low prices and numerous fea- 

tures of these printers for the Mac make 

for an unbeatable deal, indeed. 

—Stan Miastkowski 


IBM LaserPrinter 10A 
$3995; 10Р, $3795; 6A, $2695; 6P, 
$2295 


Lexmark International, Inc. 
740 New Circle Rd: NW 
Lexington, KY 40511 

(606) 232-3000 

fax: (606) 232-2380 

Circle 1215 on Inquiry Card. 
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Desktop, RISC/PC, under $10,000 ... Silicon Graphics. 


It was bound to happen. We've taken everything we've learned about visual 
computing and built it into powerful systems that everyone can afford — the 
IRIS Indigo" family. 

They pack the hot power of workstations and glide by at the cool price of PCs. 

And they're remarkably versatile — going from conceptual design to manufac- 
turing — from fast 2D drafting through solids modeling — all with our powerful, 
renowned graphics. 

They're standards-based machines with all the hooks and connections to fit 
easily with other systems. And with a starting price under $10,000, they bring 


Systems Integration magazine says IRIS Indigo has, “the | | hi Bon. fond 
* a R , x "(34142 f FL TI ` эз” دهد‎ КҮК КҮК + [aco 
best price performance ratio we've seen on a workstation i precedented graphics power to more desks for less money. 


-or any product for that matter" They've also leen See them for yourself. Get our free 20-page full-color 
given the BYTE Award of Distinction and the Digital 


Кенд Bilans ivan :apabilities brochure, and find out where to check out the 


5 Indigo family as well as our full line of servers and 
Copyright © 1992 Silicon Graphics, Inc. Silicon Graphies, the IRIS ndig family па ll mom | қ l " ol aa eae а 
Silicon Graphies logo and IRIS are registered trademarks, and supercom] ters. 

IRIS Indigo is a trademark of Silicon Graphics. іне. All other 


гегімгеген and unregistered trademarks are the sole property af Sil iconGr dp. hi CS" 
Ма Call 1 (800) 800-7441. Ext. 27 Computer Systems 


NEWS 


FIRST IMPRESSIONS 


Acer Delivers the Infotainment Appliance 


А” you contemplating а 
shopping spree to pick up a 
new computer, a CD player, an 
AM/FM tuner, a fax board, a 
telephone, and an answering 
machine? If so, you can now 
get all these components and 
more bundled together in a sin- 
gle multimedia computer from 
Acer America. 

I looked at a market-ready 
version of the remarkable Acer- 
Pac 150, which may be the 
first true “infotainment” appli- 
ance. Not so much a technical 
breakthrough as a triumph of 
integration, the AcerPac 150 
could become the hub of your 
home or business information 
and entertainment complex— 
for much less than the cost of 
the pieces bought separately. 
Andit’s so easy to use that you 
can be up and running in min- 
utes. 

The heart of the system is a slim-line 
20-MHz 3865 X computer with DOS, 
Windows, a CD-ROM drive, and add-in 
hardware that handles digital audio, fax, 
and telephonefunctions. A colorful point- 
and-click interface gives quick access to all 
these functions. The system doesn't car- 
ry an MPC logo, but it is fully compliant 
with MPC standards and will play all com- 
patible software. 

Out of the box, the sleekly designed 
Acer-Pac 150 includes 4 MB of RAM, a 
fast 130-MB hard drive (a wise decision, 
considering how space-hungry multime- 
dia applications are), a 34-inch floppy 
drive, a 101-key keyboard and mouse, 
standard I/O ports, a УСА monitor, and 
one free ISA-bus slot. The built-in CD- 
ROM drive has a decent 350-millisecond 
average access speed. 

The multimedia hardware is built onto a 
daughterboard and a bus card. It includes 
a fax modem (2400-bps data and 9600- 
bps send/4800-bps receive fax), a tele- 
phone, an’audio card (compatible with 
Sound Blaster and Ad Lib), an AM/FM 
stereo tuner and mono speaker, a MIDI/ 
game port, and jacks for external speak- 
ers, headphones, a microphone, and stereo 
input. 

Bringing all these functions to life is a 
wealth of bundled software: DOS 5.0 and 
Windows 3.0 with multimedia extensions, 
Microsoft Works (the multimedia version), 
and Delrina's WinFax Pro 2.0. To sweet- 
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en the deal, Acer includes copies of Mi- 
crosoft Bookshelf, QBasic, and Windows 
Entertainment Pack; Compton's Multi- 
media Encyclopedia; and a 30-day sub- 
scription to Prodigy. 

Setting up this system is a lot easier than 
connecting all the components it replaces. 
In fact, the hardest job was wiring up the 
external stereo speakers. In my first half 
hour using the AcerPac 150, I blasted my 
favorite radio station, called my friends 
using the built-in speakerphone, and sent a 
fax to my home. Then, from another of- 
fice, I sent the system two faxes and left 
myself some phone messages—all while 
running a Windows paint program. 

Of course, you probably don't want to 
leave your computer powered on all the 
time just to receive faxes and phone calls. 
With the AcerPac 150, you don't have to: 
The system includes an ingenious tele- 
phone-activated suspend/resume function 
called StartSmart. When a call comes in, 
the computer wakes itself up and answers 
within four rings, separating faxes from 
voice calls, routing them to the appropriate 
software program, and shutting itself down 
again. A front-panel LED even blinks to 
indicate you have a message or fax, just 
like on a regular answering machine. 

The AcerPac 150 is the system the mul- 
timedia Tandy 25008 X/20 should have 
been. Acer’s achievement is in the details: 
The integration between the media sub- 
systems is seamless, the performance is 
balanced, and the user interface is nearly 


perfect. (I’m especially fond 
of the Music Center, a rendi- 
tion of stacked audio compo- 
nents, complete with LEDs, 
push buttons, and sliders.) Ev- 
ery decision about the design 
was thoughtful. For example, 
the system enclosure is screw- 
less, and there are even front- 
panel volume controls. 

This computer represents a 
new step in the evolution of 
multimedia. Although it is 
grounded in traditional tech- 
nologies—an Intel CPU, Win- 
dows software, and desktop 
packaging—the AcerPac 150 
is dramatically different be- 
cause it replaces many stand- 
alone devices. The one major 
piece missing from the puzzle 
15 digital video, which is still 
too new and expensive to be 
integrated into such a practi- 
cal system. Just wait a few more years. 

А more home-oriented version of the 
AcerPac 150 is also available. The Acros 
380 is functionally the same as the Acer- 
Pac. Its differences lie only in appearance. 
The Acros 380 is being marketed through 
such outlets as Circuit Cellar, Circuit City, 
and Staples. Acer expects that the Acer- 
Pac 150's street price will be in the same 
range as the Acros 380's price. 

My only criticism is that the I/O ports on 
the back aren't labeled with icons, which 
could confound novices. This is a minor 
quibble, to be sure, but it tells you how 
hard I had to look to find something wrong. 
The AcerPac 150 will set a standard for 
other multimedia systems to match. And 
best of all, it's a lot of fun. Ш 
—Andy Reinhardt 
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e wasn't famous. He 

didn't drive a fancy car, 
but dressed in his favorite 
Comdex T-shirt and faded 
- blue jeans, he set out to 
change the course of the 
computer software industry. 
Quite a task for a lonely 
software developer. 

Sitting in front of his 


Wr computer, 


drinking 
pots of 


/ cigarettes, 
` he'd write pages 
of code. 

It took time. Years in fact. 
But he did it. He wrote the 
most powerful computer 
program in the world. Now 
came the hard part. Selling it. 


The Most Powerful 
Program in the World 
Determined to make those 
long years pay off, he called 
on every distributor, VAR and 
dealer in the world. He drove 


from Beantown to San Diego. 


Flew from Dublin to Borneo. 
Everyone loved the program. 
So he sold a few. Only 

a few. 
Back in Boston he 
waited. After a long year 


Why do they 
Call it a dongle? 


with only 13 orders he set 
out to see what happened. 
As he drove across the 
country and 
x flew around 
-* the world he 
discovered everyone 


knew about his program. 
Everyone had it too. 


The Global Marketplace 
From Paris to Prague, his 
program was everywhere in 
Europe. When he got off the 
plane in Hong Kong he found 
his program stacked to the 
ceiling in every computer 
store. Amazed in disbelief, he 
bought a hundred cartons 
of cigarettes and a hundred 
pounds of Indonesian 
coffee and flew 
back to Boston. | 

Beaten, battered f 
and bruised he went 
back to the drawing 
board. This time he 
would really 
change the face of 
the software industry. 
He would develop a device 
that would prevent 
unauthorized distribution of 
software programs. 


Call It What You Like 
He developed a hardware 
key. His peers applauded his 
efforts. Finally, a solid solution 
for revenue protection. 


But he didn’t know 
what to call it. He thought 
of naming it after an exotic 
place he visited in his travels. 
Madagascar was a bit too 
long, though. 

"Name it after you, 
Dont”, urged his peers. | 
So he did. Soon 
everyone was calling 
the key a dongle, * © 
after Don Gall— 6 0 
the lonely software Ж 
developer who did 
what he had to do. 


You've Come 
A Long Way, Baby 


Today, dongles are different. 
Fact is, they've come a long 


way. Leading the 
d industry with 
® ” security solutions, 


S Rainbow Technologies 
has changed the face of 
> hardware keys. Th 
with multiple applications, 
are programmable and 

' network versions control 
concurrent usage. And 
they're always transparent 

to the end-user. 


Sentinel Family 

from Rainbow 
Truth is, more and more 
developers are using keys. 
And the Sentinel Family is 
the most widely used in the 
world. In fact, over 6,000 


developers use Sentinel from 
Rainbow. Why? They are 
simply the most effective, 
reliable and easy to implement 
keys on the market. 

Learn more about securing 
mr 7 your software 
and how keys 

` provide developers 
with extra value. 

Ff Call for a free copy 
of “The Sentinel 
Guide to Securing 
Software.” And see 
*" just how easy it is to 
install a hardware 
key into your 
application in just 
minutes. Try it 
with our low cost 
Sentinel 
Evaluation Kit. 
Order one for 
your DOS, 05/2, Windows, 


ey work Macintosh or UNIX based 


application. 

And remember, when 
you need a dongle, you need 
Sentinel — the only dongle 
Don Gall would use. 


800/ 859-8569 


FOR YOUR FREE GUIDE 
TO SECURING SOFTWARE 


Sena INEL 


Securing the future of software 


Some call it a dongle. Those who know, call it Sentinel. 


(RAINBO 


TECHNOLOGIES 


9292 JERONIMO ROAD, IRVINE, CALIFORNIA 92718 a 714/454-2100 а fax 714/ 454-8557 
International offices are located in the United Kingdom, Germany and France. 
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Soon, Eight Н 
Comput 


(actual size) 


AMD Introduces The Worlds First 
386 Microprocessor With 3-Volt Technology 


Two standard dry-cell batteries. There's Thanks to the low-voltage Am386 micro- 
really nothing special about them. Aside from processors, laptop, palmtop and notebook 
the fact that they can run a powerful, gg... computer designs will become smaller lighter, 
portable 386 computer for a full | б and more powerful than ever before. 

eight hours. Provided, ofcourse, that | With battery life of up to eight 
portable is built around a low- нн Жм hours or more That's a full day's 
voltage Am386"microprocessor. ess Ihe worth of 386 performance-the per- 


901 Thompson Place. PO. Box 3453. Sunnyvale, CA 94088 t 1991 Advanced Micro Devices. Inc. Were Nol Your Competition’ is a service mark and Am386 is a trademark of Advanced Micro Devices. Inc, 


urs Of Portable 
Look Like 


formance you need to run sophisticated Am386 microprocessors call AMD today at 

applications like Windows" 20. 1-800-222-9323 You'll never look at dry-cell 
And rest assured, the low-voltage Am386 batteries the same way again. 

microprocessors are proven compatible 

and comply fully with JEDEC standards for 

low-power, 3-volt computing.We can even 

supply you with the 3-volt EPROMs your sys- at 

tems will need. Other 3-volt system logic қ қ 

is also readily available. Advanced Micro Devices 


For more information on the low-voltage Were Not Your Competition: ™ 


All brand or product names mentioned are trademarks or registered trademarks of their respective holders DURACELL is a registered trademark of Duracell Intemational. Inc 
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Clock-Doubled 
Performance 


he CompuAdd 450DX2 

computer gets its perfor- 
mance from the DX2-50 
microprocessor, which runs 
at 50 MHz. The unit's sys- 
tem board has a hot slot for 
use with CompuAdd's Hi- 
Rez УСА video controller, 
which enhances video per- 
formance by operating at an 
effective rate of 12.5 MHz. 
The board also has a socket 
for a math coprocessor. 

Basic configuration of 

the machine is 4 MB of 
RAM (expandable to 64 
MB), an 80-MB hard drive, 
dual floppy drives, and a 
monochrome monitor. You 
can replace the hard drive 
with a 120-, 200-, or 425- 
MB IDE drive or a 330- or 
630-MB SCSI drive. The sys- 
tem BIOS is stored in a 
flash EPROM, letting you 
update it by uploading the 
new code from a floppy disk. 
The unit has a parallel and 
two serial ports. 
Price: $2195 and up. 
Contact: CompuAdd Com- 
puter Corp., 12303 Technol- 
ogy Blvd., Austin, TX 
787277, (800) 456-3116 or 
(800) 627-1967. 
Circle 1271 on Inquiry Card. | 


Feature-Rich 
SL-Based 
Notebooks 


he N3/SL25 Color and 

the N3/SL25 Plus note- 
books include a SCSI-2 
connection that lets you hook 
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The CompuAdd 450DX2 is powered by the DX2-50 chip. 


up as many as seven SCSI 
peripherals. An enhanced 
parallel port lets you con- 
nect to a network. 

The N3/SL25 Color has a 
32-KB memory cache and 2 
MB of RAM (expandable to 
10 MB). The 6.9-pound unit 
includes a J mouse, a serial 
port, ports for a PS/2-style 
external keyboard/mouse 
and an external monitor, and 
a 60- or 80-MB hard drive. 
The notebook has a 1.44-MB 
floppy drive, suspend/re- 
sume mode, user-selectable 
power management, a 9- 
inch passive-matrix 256- 
color display, and an op- 
tional 9600-bps send/receive 
fax modem. 

The 7-pound N3/SL25 
Plus—slightly smaller than a 
legal pad—features a sepa- 
rate numeric keypad, an inte- 
grated trackball, and a 
built-in 2400-bps MNP level 
10 modem with fax-sending 
capability. It has a 10-inch 
monochrome triple-super- 
twist sidelit LCD with 64 
shades of gray. 

Price: N3/SL25 Color with 
a 60-MB hard drive, $3799: 
N3/SL25 Plus with an 80- 
MB hard drive, $2999, 


N3/SL25 Plus 


Contact: Leading Edge 
Products, Іпс., 117 Flanders 
Rd., Westborough, MA 
01581, (508) 836-4800; fax 
(508) 836-4504. 
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Multimedia 
at Your Desk 


LR's 25-MHz ISA- 

based PowerFlex Flyer 
35Х/25 MPC desktop sys- 
tem has 4 MB of RAM (ex- 
pandable to 16 MB) on the 
system board, which also has 
an IDE interface, and an 
80-MB IDE hard drive. The 
16-bit unit includes an in- 
ternal Sony CDU-31 ACD 
Unit and a Pro Audio Multi- 
media Board. 

Other features include a 
Phoenix flash BIOS, a Flex- 
View 3X 14-inch Super 
VGAÀ color monitor with 
1024- by 768-pixel resolu- 
tion, five expansion slots, a 
1.44-MB floppy drive, and 
one parallel and two serial 
ports. Software includes 
DOS 5.0, Windows 3.1, and 
Works. 

Price: $2795. 
Contact: Advanced Logic 
Research, Inc., 9401 Jeron- 


imo, Irvine, CA 92718, 
(714) 581-6770; fax (714) 
581-9240. 
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Scalable 486s 


he modular DECpc 
400ST series of 486- 
based PCs and scalable 
workstations uses Intel's 
scalable Xpress architec- 
ture for easy upgrading. De- 
signed as department 
servers or multiuser systems, 
the DECpc machines run 
Pathworks, NetWare, Vines, 
and SCO Unix, as well as 
DOS 5.0, Windows 3.1, and 
OS/2 1.3 and higher. 

Standard features of the 
series include 8 KB of inter- 
nal cache, 4 MB of RAM 
(expandable to 192 MB), a 
1.44-MB floppy drive, six 
EISA bus-master expansion 
slots, three front-accessible 
storage bays, a hidden bay, 
two serial ports, and a par- 
allel port. Maximum disk ca- 
pacity is 3.4 GB. 

The DECpc 425ST has a 
4865Х processor and oper- 
ates at 25 MHz; it is 
upgradable to 33 or 50 MHz 
and has 64 or 128 KB of ex- 
ternal cache. The 486 
DECpc 433ST operates at 
33 MHz and is upgradable to 
50 MHz, it also has 64 or 
128 KB of external cache. 
The DECpc 4505Т has a 
486 processor and operates at 
50 MHz; standard external 
cache is 250 КВ. 

Price: $4397 to $6595. 
Contact: Digital Equip- 
ment Corp., 146 Main St., 
Maynard, MA 01754, (508) 
493-5111; fax (508) 493- 
8780. 
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Back Up on Tape 
via IDE Interface 


he Summit Express 

SE305, a 305-MB mini- 
cartridge tape backup sub- 
system, uses an IDE em- 
bedded AT interface. The 
5%- or 34-inch half-height 
drive has file backup and 
restore rates as high as 10 
MB per minute without the 
use of an external controller 
card or slot. 

Configured with 
SummitSafe software for 
DOS, NetWare, and Net- 
BIOS LAN applications, the 
Summit Express SE305 
gives you the option of having 
the subsystem configured 
with SCO Unix software. 
Software data compression 
enables the drive to hold up 
to 305 MB of data when 
reading and writing in Sum- 
mit's SMS-101 format. The 
drive reads and writes in 
QIC-80 format for 250 MB 
of storage. 

Other features include a 
backup/restore data through- 
put rate of up to 10 MB per 
minute with the SMS-101 
format, 64 KB of on-board 
RAM, and disk ROM BIOS 
compatibility. Support is 
available for multitasking op- 
erating systems via the op- 
tional IDE paddle card 
adapter. 

Price: $695. 

Contact: Summit Memory 
Systems, Inc., 100 Technol- 
ogy Cir., Scotts Valley, CA 
95066, (408) 438-2660; fax 
(408) 439-6725. 
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External Drive 
Travels with You 


portable external hard 

drive, Data Traveler 
connects to your laptop or 
PC via the parallel port to 
provide convenient extra . 
storage capacity for your sys- 


NEWS 


WHAT'S NEW 


p 


The Summit Express SE305 tape backup uses an IDE interface. 


tem. Available in capacities 
of 52, 84, 105, and 240 MB, 
the under-3-pound unit fea- 
tures a Quantum IDE hard 
drive, has input and output 
parallel ports, and tucks into 
your briefcase. 

Price: $795 to $1995. 
Contact: Kingston Tech- 
nology Corp., 17600 New- 
hope St., Fountain Valley, 
CA 92708, (714) 435-2600; 
fax (714) 435-2699. 

Circle 1276 on Inquiry Card. 


Sun Speed 
on a Rewritable 
Optical Disk 


ore than a storage 

disk, the Opti/Max 
SCSI rewritable optical disk 
subsystem is an effective 
boot disk for Sun worksta- 
tions. With an average access 
time of 7.6 ms, a read/write 
data transfer rate of 1 MBps, 
and use of the standard Sun 
driver, the Opti/Max shows 
the highest performance 
available in rewritable optical 
disk subsystems, according 
to Unison. 

Intended for use with 
Unix workstations using the 
SCSI bus, the subsystem 
consists of a 5 4-inch rewrit- 
able optical disk, a Unison- 


"Han 


proprietary SCSI-to-SCSI 
caching controller, and a 
220-W uninterruptible power 
supply. DMA transfers the 
data from the built-in mem- 
ory cache to the optical 

disk, letting the caching con- 
troller simultaneously flush 
the cache and process re- 
quests from the host com- 
puter. Cache size ranges 
from 4 to 32 MB; each re- 
writable optical cartridge has 
a 600-MB capacity. 

Price: $5000 to $10,000. 
Contact: Unison Informa- 
tion Systems, Ltd., 21 Walsh 
Way, Framingham, MA 
01701, (508) 879-3200; fax 
(508) 879-0772. 

Circle 1277 on Inquiry Card. 


Mac Magneto- 
Optical Disks 


he Condor 650e and 

130e rewritable mag- 
neto-optical disk subsys- 
tems for the Mac are remov- 
able, split-head optical 
units. The subsystems sup- 
port applications such as 
desktop publishing, CAD/ 
CAM, multimedia, and 
medical imaging. 

The 5 4-inch Condor 
650e runs at 3600 rpm and 
has an average access time 
of 37 ms. Its maximum data 
transfer rate is 2 MBps, 
with a sustained rate of 1 
MBps. The 3'^-inch Con- 


dor 130e's average access 
time is 43 ms, and it has a 
maximum data transfer rate 
of 1.5 MBps, with an aver- 
age of 640 KBps. Both sub- 
systems include motorized 
cartridge load and unload 
and direct seek. The 650e 
features a completely dust- 
proof design. 

Price: Condor 650e, 
$4679, $269 per cartridge; 
Condor 130e, $2498, $99 
per cartridge. 

Contact: Rodime Systems, 
Inc., 7700 West Camino 
Real, Boca Raton, FL 
33433, (407) 391-7333; fax 
(407) 391-9950. 
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Speed Scanning 
for Unix and Sun 


D esigned for document 
image management ap- 
plications on Unix and Sun 
Microsystems platforms, the 
M3096G high-performance 
SCSI scanner handles paper 
as large as 11% by 17 
inches. Able to scan at a 
rate of 2.2 seconds per page, 
or 20 ppm, the M3096G 
can process up to 50 docu- 
ments at a time using its 
automatic document feeder. 
The scanner recognizes 
256 gray scales and has a 
maximum scan resolution 
of 400 pixels per inch, letting 
you scan photographs. The 
optional Sun Kit lets you in- 
tegrate the scanner with 
Sun workstations. Compo- 
nents of the kit include the 
M3096G Sun Sparcstation 
driver and a compression 
board with 4 MB of RAM for 
standard Group 3 and 
Group 4 fax compression. 
Price: $6720; Sun Kit, 
$2200. 
Contact: Fujitsu Computer 
Products of America, Inc., 
2904 Orchard Pkwy., San 
Jose, CA 95134, (800) 
626-4686. 
Circle 1279 on Inquiry Card. 
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Click Between 
DOS and Unix 


he Opus Systems 

SPARCard 2 coprocessor 
board for PCs features spe- 
cialized system software that 
integrates DOS and Unix 
environments. With the 
board installed, you can 
switch back and forth be- 
tween DOS and Unix with a 
single keystroke or mouse- 
click and transfer files be- 
tween the environments. 

Based on the 40-MHz 
SPARC processor, the card is 
100 percent binary compat- 
ible with all SPARC hard- 
ware and software from 
Sun Microsystems and Sun- 
soft. You can simultaneous- 
ly run DOS/Windows and 
3500-plus SPARC applica- 
tions from the same keyboard 
or mouse and view them on 
a single monitor. 

The SPARCard 2, rated 
at 28.5 MIPS, provides the 
full functionality of a Sun 
Sparcstation 2 motherboard. 
The card includes a dedi- 
cated FPU and memory. 
Price: $4145; SPARCard 2 
Kit with a card, 8 MB of 
RAM, a 213-MB hard 
drive preinstalled with So- 
laris 1.0, and a color frame 
buffer, $6265. 

Contact: Opus Systems, 
329 North Bernardo Ave., 
Mountain View, CA 94043, 
(415) 960-4040; fax (415) 
960-4001. 

Circle 1280 on Inquiry Card. 


Dual Emulation 
Accelerator 
for LaserJets 


board and cartridge 
combination, the Better- 
Yet IV dual-emulation ac- 
celerator for the Hewlett- 
Packard LaserJet Series II 
and LaserJet III provides four 
distinct performance en- 
hancements for these 
printers. The accelerator 

can give you PCL-5 and Post- 
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The SPARCard 


Script emulation at a 
throughput speed as much as 
20 times faster than 
standard. 

When you use BetterYet 
IV on your network, auto- 
switching between the emu- 
lations is possible. Both emu- 
lations provide a 600- by 
300-dpi resolution (you need 
an additional 1 MB of 
memory in PostScript mode). 
Price: $999. 

Contact: Output Technol- 
ogy Corp., 2310 North 
Fancher Rd., Spokane, WA 
99212, (800) 468-8788 or 
(509) 536-0468; fax (509) 
533-1280. 
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Super VGA Card 
Supports 
Windows 3.1 


he WIN.VGA Super 

УСА card from Video 
Seven is designed to sup- 
port Windows 3.1 as well as 
CAD and DOS-based appli- 
cations. Available in 512- and 
1024-KB versions, the card 
has hardware-assisted icon 
(BitBlt) transfers and line 
draws. 

The card supports resolu- 

tions of up to 1024 by 768 


2 makes a PC a dual-processing workstation. 
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pixels with 16 and 256 
colors in noninterlaced mode 
and 1280 by 1024 pixels 
with 16 colors in interlaced 
mode. The refresh rate at 

all resolutions is 72 Hz. 
Video Seven's HT216 
graphics controller is on the 
card, as is a memory-cach- 
ing mechanism that lets the 
CPU continuously process 
data instead of waiting until 
after the write operation is 
complete to display memory. 
Price: 512-KB version, 
$199; 1024-KB version, 
$249. 

Contact: Video Seven, 
Headland Technology, Inc., 
46221 Landing Pkwy., Fre- 
mont, СА 94538, (415) 623- 
7857; fax (415) 656-0397. 
Circle 1282 on Inquiry Card. 


Memory Merges 
in Your 
PowerBook 


p OW you can upgrade 
your Mac PowerBook 


by adding to the factory- 
installed memory rather 
than replacing it. The flex 
card from Piiceon is avail- 
able for all three PowerBook 
models. 

You can upgrade the 2- 
MB PowerBook 100 and 140 
to 8 MB intwo ways: You 
can do it all at once by pur- 
chasing a 6-MB upgrade kit 


or by installing a 4-MB flex 
card in the vacant memory 
slot now and adding 2 MB to 
the card later. To upgrade 
the 4-MB PowerBook 170, 
you install the 4-MB flex 
card in the memory slot and 
attach the existing 2-MB 
memory module to the flex 
card. (The other 2 MB of 
memory is on the mother- 
board.) 

Price: $395 and up. 
Contact: Piiceon, Inc., 
1996 Lundy Ave., San Jose, 
CA 95131, (408) 432-8030; 
fax (408) 943-1309. 
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Experiment 
with Fuzzy Logic 


training/development 

kit that helps you gain 
familiarity with fuzzy logic 
is available from American 
NeuraLogix. The self- 
contained ADS230 kit in- 
cludes a PC-compatible 
board equipped with an 
NL X230 fuzzy microcon- 
troller that lets you try your 
hand at developing AI ap- 
plications. Controlling soft- 
ware and complete docu- 
mentation are included. Rule- 
processing time for the 
NL X230 is 30 to 40 times 
faster than that of typical 
software-based or software/ 
hardware combinations, ac- 
cording to the company. 
Price: $395. 
Contact: American Neura- 
Logix, Inc., 411 Central 
Park Dr., Sanford, FL 
32771, (407) 322-5608; fax 
(407) 322-5609. 
Circle 1284 on Inquiry Card. 


For Complete Inside Information, 


Place This Card Inside Your Mailbox. 


For free information about the FTSA PC, send in this card; FAX this card to 
1-713-933-1029; or for immediate attention, call 1-800-627-8700. 


| PURCHASE COMPUTERS FOR: NAME 
[ ] internal company use [ ] Resale [ ] Both 
[ AM INTERESTED IN FAULT TOLERANCE FOR: [ ] Stand alone PC тте 
[ ] Network server [ ] Both 
APPLICATIONS YOU ARE RUNNING: — 
DO YOU CURRENTLY HAVE ANY FAULT TOLERANT PROTECTION ? 
C Yes О No PHONE 
IF ves: (| UPS [7] Disk mirroring [ ] Redundant power 
C] Other FAX 
E 

Processor: [ ] 386 [ ] 386 SX Ц 486 ] Other 
CONFIGURATION: [ ] Desktop [ ] Rackmount [ ] Tower — 
IMPORTANT SPECIFICATIONS: [ ] Data security [ ] Industrial 

CITY 


П System availability [7] Power management 
[ | Other 


PURCHASE TIMEFRAME: [ ] 30 days [ ] 60 days [C] | year 


STATE _  _ RR 
B792 


The FTSA PC Lets You Pop It And Swap It. 


The FTSA PC has a modular design and passive backplane that gives you instant 
access to components, including the CPU and option cards. And one phone call gives 
you instant access to all the other information you may need. 


The FTSA PC has two 
exlernolly-removohle power supplies 
with o built-in backup battery. 


Thediagnostic system 
keeps you apprised of power, 
dato ond component status, 


A disk orray mirrors 
dato to protect yau from 


head crashes. 


1-800-627-8700. 


For FTSA Prices And Configurations Call: 


NO POSTAGE 
NECESSARY 


IF MAILED 


IN FHE 
UNITED STATES 


BUSINESS REPLY MAIL 


FIRST-CLASS MAIL PERMIT NO. 2484 HOUSTON, TX 


POSTAGE WILL BE PAID BY ADDRESSEE 


Bee vero 
TEXAS MICRO 


10618 ROCKLEY RD. 
HOUSTON, TX 77099-9986 


The Award-Winning FTSA PC By The Numbers. 


Although the FTSA PC was named Best Desktop PC of Comdex by 

Byte Magazine, it comes in three different configurations to meet the [^@ 
needs of both desktop and industrial users and everyone in between. · ES 
Call today for complete configuration information and product specs. Winner 


e 8-slot passive backplane 

• 386/486 upgradable CPUs 
FTSA * SCSI hard drives from 

80-525 MB 

• 1.44 MB floppy 
* Upto 1024x768 , 
» Redundont pawer supplies 
е Built-in backup batteries 


FTSA 


| FTSA : 
“- | Micro-tower 


aif, Rackmount 


For FTSA Prices And Configurations Call: 1-800-627-8700. 


TEXAS MICRO. If you're someone who has to be on-line, 
who has to have your data, your PC has arrived. 

Head crashes, blackouts, user errors, bad sectors, 
power surges, jolts, jars, bumps and bruises can't stop it. 

It thrives where others knuckle under. Its the pit bull 
of PC-dom. Its the FTSA™ PC from Texas Micro, and it 
redetines PC fault tolerance. 

THE FTSA PC IS FAULT TOLERANT FROM THE 
GROUND UP. The FTSA PC is built with a proprietary 
system of fault tolerance—called Fault Tolerant System 
Architecture "—that operates at the BIOS level. 

This specialized, DOS-compatible BIOS binds the fault 
tolerant components together, creating an umbrella of fault 
tolerance, and a level of protection never before achieved in 


PCs. While maintaining a high standard of performance. 


Inside Information om. 
On The World's First :................. 
Fault Tolerant PC. 


INTRODUCING THE FAULT TOLERANT PC FROM 


THE ЕТЅА PC KEEPS YOU 
UP AND RUNNING. The FTSA 
PC utilizes a backup power supply 
and self-recharging battery pack to 
seamlessly stay on-line should 
normal power fail, while its data 
mirroring disk array helps 
prevent downtime due to disk 
crashes. Its components are 
monitored by a diagnostic system 


that will warn you of any impend- 


ing problem. 
This makes FTSA ideal for 


critical applications like work- 


NetWare Lite right out of the box. 

THE FTSA PC GIVES YOUR 
DATA A FIGHTING CHANCE. 
Supplementing the disk array, the FTSA PC employs sophisti- 
cated data auditing and archiving systems that virtually 
guarantee data integrity, even in the event of a system crash, 
corruption or unexpected system shutdown. 

The FTSA PCS modular design gives you plug-and-play 
access to every major component, including CPU and option 
cards, which gives you a 10-minute Mean Time To Repair, 
and CPU upgradability. 

FISAS BIGGEST BREAKTHROUGH IS PRICE. In 
fact, theonly thing with comparable fault tolerance is a 
minicomputer, which costs5 to 10 times more. 

Detailed information about the FTSA PC and our free 


"Guide to Fault Tolerant Computing" are just a phone call 


away Find out today how you EF | TEXAS 
can benefit from a PC that has p i Д 
inner strength. MICRO 


Get An Insider's Look At The FTSA PC. Call 1-800-627-8700. 


A All trade names referenced are the service mark, trademark or registered trademark af the respective manufacturer. 
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- WILL YOU REMEMBER 
EATS Your MEMORY 


Viruses are creative 
little monsters that can 


eat up your profits. 
TT Viruses spread very innocently from 
= ШІ | Е normal computer usage. Bulletin 


od J 


T T boards, hackers and malicious 

" employees are not the problem. 
Almost 90% of infections come from 
diskettes, half from data-only disk- 
ettes and 3% from shrink-wrapped 
software. No one is immune. There 
were nearly 1,000 known viruses in 
1991. Between three and five new 
viruses are created each day. Here are 
just three examples: 
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CASCADE VIRUS. By ıl the time anyone sees 
the falling letters, your entire site is likely 
to be infected. 


Jus: remember NOVI needs 
ПО ир d d Í CS. NOVI prevents or detects and per- 
fectly repairs both known and unknown computer viruses 
from the moment you install it. NOVI works equally well 
on single PCs or LANs and is fully Windows" compatible. 
Although NOVI can scan for viruses faster than anything 
else, virus scanning is one thing you can forget about for- 
ever. Just let NOVI’s patent-pending “Integrity Manage- 
ment” take care of your PCs. There will be no hassles, nO JOSHI VIRUS. This extremely common 
maintenance and no user intervention. You can forget Mittin 
about costly and time-consuming updates also, because 

you won’t need them. 


THIS AD AFTER A VIRUS 


TEQUILA VIRUS. Using advanced anti- 
scanner and stealth techniques, the virus 
infects LANs and corrupts hard drives. 


Do you think a virus 
could never happen to 
you? 


Over 60% of American companies 
and governmental agencies are hit 
by viruses each quarter. The likeli- 
hood of a major virus disaster 

is doubling every four months.* 


“А! data from Dataquest/National Compu- 
ter Security Association virus study (11/91). 
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Actual and projected percent of organizations 
experiencing virus disasters each quarter in 
North America (Dataquest). 


How much are your data 
and downtime worth? 


Viruses are no longer someone 
else's problem, as many businesses 
have discovered. When a virus hits, 
it can not only destroy your data and 
programs, it can also knock out your 
entire network. A virus puts you off- 
line until the problem is solved, while 
it ties up your best people for hours or 
days. With NOVI, you're always pro- 
tected and productive. 


Designed towork in 
corporate computing 
environments. 


NOVI has no database to maintain, 
no approval lists, no user updates or 
maintenance. It produces virtually no 
false alarms, even when its known- 
virus features are turned off. NOVI 
prevents file and system areas from 
getting infected in the first place. But 
if an infection occurs, NOVI perfectly 
repairs it, and returns you to normal 
operations. NOVI can do all of this 
automatically and invisibly, without 
showing asingle user message. Or it 
can be setup to show up to a dozen 
customizable messages for you and 
your PC security personnel. 

NOVI is the first Object Oriented 
anti-virus system. You can choose 
objects and tailor their behavior exact- 
ly to the needs of your environment. 
It occupies from 60 to 600 KB of disk 
space (withtwo on-line manuals and 
a comprehensive virus information 
base) and as little as 16 KB of RAM. 


E asy to install, easy to use. 


Installing NOVI can be as easy as 
booting from a NOVI *Clone" disk- 
ette or logging onto the LAN - no 
questions asked. A comprehensive 
LAN installation can be done under a 
minute. Logs of virus encounters can 
be stored locally or sent as a message 
to aLAN administrator. 


Circle 153 on Inquiry Card (RESELLERS: 154). 


No 
Updates 


Required! 


Pac pricing protects 
organizations at less cost. 


Multiple installation users get signifi- 
cant savings per unit with our unique 
10, 25, 50, 100, or 500 pac licenses. 
This eliminates hundreds of boxes 
and manuals and provides you with 
enough licensed software to handle 
your entire organization or LAN. 


Ranked by SOFTWARE DIGEST as the #1 
anti-virus program. (Vol, 8.11-1991) 

“NOVI completely out-classes the other 
programs with pure speed.” 


NOVI comes from Certus Interna- 
tional, with a five year history of 
specializing in anti-virus, integrity 
management and systems manage- 
ment software. 


Call I-800-SAY-NOVI. 


» 


certus 


Certus International Corporation 
6896 West Snowville Road 
Brecksville, Ohio 44141 • 216-546-1500 


& SOFTWARE DIGEST is a registered trademark of National 
Software Testing Laboratories, Inc., a Datapro co. 


Maintain 
Real-Time Clock 
Stability 


he ClockMate 913, a 

4.5-V alkaline computer 
clock battery, closely 
matches the real-time clock 
in your 286 or 386 com- 
puter. Unlike a lithium bat- 
tery, which has a transition- 
al voltage delay when normal 
power is lost, the Clock- 
Mate 913 ensures continuous 
voltage above the critical 
3-V level necessary to 
maintain clock stability and 
configuration file memory. 
The battery has a nominal ca- 
pacity of 2000 mA, a tem- 
perature range of —30°C to 
60?C, an AMP connector, 
and gold contacts. 
Price: $12. 
Contact: Plainview Batter- 
ies, Inc., 23 Newton Rd., 
Plainview, NY 11803, 
(516) 249-2873; fax (516) 
249-2876. 
Circle 1285 on Inquiry Card. 


А Spectrum 
Analyzer for the 
Mac or PC 


fast Fourier transform 

spectrum analyzer 
that's Mac or PC compat- 
ible, the R380 features two 
channels with 14-bit A/D 
and software-selectable input 
signal gain ranges. The 
software includes modes for 
a digital oscilloscope, 
zoom, compare, and save. 
With a dynamic range of 85 
dB, the R380 has a 100-kHz 
sample rate, 16 KB of data 
buffer per channel, and up to 
8000-point FFT. An exter- 
nal trigger provides remote 
control; a signal cursor and 
two dynamic markers let you 
make spot measurements of 
voltage, time difference, and 
frequency. 
Price: $1995. 
Contact: Rapid Systems, 
Inc., 433 North 34th St., 
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A Direct 


The ClockMate 913 closely matches real-time clock voltage. 


Seattle, WA 98103, (206) 
547-8311; fax (206) 548- 
0322. 

Circle 1286 on Inquiry Card. 


Cases for the 
PowerBook 


C ompact and Deluxe 
carrying cases for Mac 


PowerBook notebook com- 
puters have padded handles 
to make the PowerBooks 
comfortably portable. A 
slim, zippered case, the 
Compact model holds the 
computer, papers, floppy 
disks, and pens. Ап adjust- 
able pad inside helps you 
custom-fit the case to the 
PowerBook or other laptop. 
In addition to the Power- 
Book, the Deluxe model has 
room for such items as a 
power adapter, a modem, 
extra batteries, or an exter- 
nal floppy drive. The Deluxe 
also has a window for your 
business cards and an outside 
pocket for keeping plane 
tickets and newpapers easily 
accessible. Padded dividers 
let you custom-fit your 
laptop. 
Price: Compact model, 


$79.95; Deluxe model, 
$129.95. 

Contact: Kensington 
Microware, Ltd., 2855 Cam- 
pus Dr., San Mateo, CA 
94403, (800) 535-4242 or 
(415) 572-2700; fax (415) 
572-9675. 
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Eliminate the 
Mouse Mess 


T rying to avoid tangling 
your mouse cord can at 
times threaten to become a 
full-time occupation. A 
means of eliminating the 
hassle is available in the 
Mouse Control. The filled 
plastic base of the device sup- 
ports a metal spring, a plas- 
tic extension rod, and a top 


wire holder that elevates 

your mouse cord, eliminating 
the frustration of trying to 
work around it. 

Price: $9.95. 

Contact: Advanced Image, 

2 Route 13 South, Brookline, 
NH 03033, (603) 673- 

0212. 
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Caption Decoder 
Does More 
Than Decode 


f you are involved in 
teaching someone English, 
the Caption Master IV cap- 
tion decoder and its compan- 
ion Super Caption 3.20 
software may be the help 
you're looking for. The 
hardware and software com- 
bination lets you simulta- 
neously monitor both caption 
channels on a chosen TV 
channel. The captions are 
displayed on your computer 
screen, enabling you to see 
the full TV picture at all 
times. 

Since Caption Master IV 
gets its signal from your 
T V's video output, the unit 
is automatically tuned when 
you tune your T V. Super 
Caption lets you freeze a cap- 
tion until you' ve finished 
reading it and replay captions 
you've missed. You can in- 
crease the caption size in 
large or small print and 
record the text of a TV pro- 
gram by saving the captions 
to a disk file. 
Price: Caption Master IV 
with basic display software, 
$149; Super Caption 3.20 
display software, $59; Cap- 
tion Master IV and Super 
Caption, $169. 
Contact: Best Electronics, 
30 Hornbrook Rd., Ithaca, 
NY 14850, (800) 292-7021 
or (607) 277-7002. 
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MINUTEMAN TAKES CHARGE IN 


Every time JCPenney sells 

a pair of jeans, a toaster or 

a bottle of perfume, MINUTE- 
MAN takes charge. That's 
because more than one 
thousand JCPenney stores 
rely on MINUTEMAN UPS 
systems to back up power to 
their point-of-sale systems. 

Every day your company 
relies on its voice and data 
communications equipment 
to stay productive. Unfortu- 
nately, the electricity that 
powers these vital systems 
is not reliable. 

Blackouts, brownouts, 
spikes, surges and even 
lightning strikes are 
common in most business 
environments. And the high 


Dick Patefield, 
Senior Project 
Manager for Store 


the old POS systems to the 
new PC-based technology, 
relying on PC platforms for 
point-of-sale and in-store 
support. And they back each 
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Recently Systems Support, really has the 
JCPenney Co., JCPenney best continuity 
Inc. changed its of the UPS 
operations from systems we 
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cost of losing vital informa- 
tion and productivity due 
to power outages and 
surges calls for preventive 
measures. 

Power requirements 
can be confusing. And your 
company has unique 
needs that often require 


one up with help from 
MINUTEMAN. 

"There was a violent surge 
in one of our stores, " says 
Patefield. "If we didn't have 
the MINUTEMAN unit, it 
probably would have 
seriously damaged all of our 
point-of-sale equipment. 

"The key was 
| the switch-over 
time from AC 
to battery," says 
Patefield. "It 


evaluated. Also, the price 
was very favorable. When 
you're installing them in as 

many locations as we are, the 
pricing was very attractive." 


OVER 1000 JCPENNEY STORES. 


custom solutions. 
MINUTEMAN offers the 
most comprehensive line of 
UPS systems available, 
protecting all your business 
equipment from stand-alone 
workstations to the largest 
of the IBM AS/400s. 
MINUTEMAN products 
are sold and serviced 
worldwide. Call on our 
skilled professionals to help 
you determine your exact 
power protection 
needs. 


| MINUTEMAN PRODUCTS 


а On-line and standby UPS 

= Shutdown software for 
every available operating 
system 

= ЗООУА to 10KVA 


" Power boost design оп 
the new MINUTEMAN 
Power Master 600 

= Automatic voltage 
regulators 

« International models 


Call our toll-free POWER 
HOTLINE now for your free 
Power Protection Guide. 


(800) 238-7272 


Reduced prices 
up to 36% 


Call for complete price list. 


HAT GOOD IS POW 


а 


ER WITHO 


Introducing 
the first 
4865Х 
notebook 
with 

ТЕТ color. 


T VISION? 


You are about to witness an incredible display of power. 

Introducing the Toshiba T4400SXC. The first notebook 
to offer you all the power of a 486SX with all of the jaw- 
dropping possibilities of TFT LCD active matrix color. 

Consider that with its active matrix Super VGA color 
screen, the ТА4005ХС can actually display a kaleidoscope 
of 256 simultaneous colors at a 640 x 480 pixel resolution. 

Remarkably, these 256 colors can be drawn from a 
palette of 185,000 colors to give life to photographic images 
and color intensive presentations. Its enough to make your 
amay retina want to take a vacation. 
= Not to mention that each pixel 
on the screen is controlled by 
Щ S three individual transistors, ensur- 
SSS ing perfect focus and color regis- 
| TUE № tration. T he result isamazing 
AAAA clarity far superior to desktop 
| monitors and a brighter, faster 
screen that far exceeds passive matrix LCD color screens. 

Combined with a blazing 25MHz, 486SX micropro- 
cessor and 8K internal cache it's powerful enough to handle 
your wildest visions. 

Of course, you shouldn't be limited by the number 
of ideas you have either. Which is why the T4400SXC is 
equipped with a 120MB hard drive for plenty of storage. 
And 4MB of RAM expandable to 20MB. 

And since ideas happen anywhere, any time, weve 
designed it to fit in half of a briefcase and given it a Nickel 
Cadmium battery that lasts 3 hours per charge. 

Of course, there are times like payday when it is nec- 
essary for you to be in the office. Which is why we made 
our new notebook to be expandable 
with our Deskstation ГУ giving you two 
expansion slots, and ports for external 
monitor and external keyboard. 

Naturally, this is all just the tip of the 
iceberg, so call us at 1-800-457-7777 for more information. 

We think youll find that when it comes to the future 
of personal computing, Toshiba has incredible vision. 


1 nn (2% Kr VI 


Es. ——— a! 


In Touch with Tomorrow 


TOSHIBA 


© 1992 Toshiba America Information Systems, Inc. The Intel Inside logo is a trademark of Intel Corporation. 
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Gather Data 
in Real Time 


he I/O Station 464 

from Strawberry Tree, 
an Ethernet-based data ac- 
quisition device, lets you di- 
rectly acquire scientific 
data in real time. Designed 
for use in applications such 
as laboratory data collection 
and industrial process con- 
trol, the 44- by 17- by 16%- 
inch device lets multiple 
users access data via your 
network. 

You can set up the I/O 
Station 464 in the lab and ac- 
cess the results in your 
office, permitting safe acqui- 
sition of data during haz- 
ardous experiments or pro- 
cesses. The unit accepts 
plug-in modules with inputs 
for measuring analog and 
digital signals, outputs for 
control, accuracy to 16 bits, 
and speed to 1 million sam- 
ples per second. With the 
I/OStation 464, you can con- 
nect your workstation di- 
rectly to transducers for col- 
lecting data for variables 
such as temperature, pres- 
sure, sound, and vibration. 
Price: $3995. 

Contact: Strawberry Tree, 
Inc., 160 South Wolfe Rd., 
Sunnyvale, CA 94086, 
(408) 736-8800; fax (408) 
736-1041. 
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Multiple 
Connections 
from a COM Port 


he LiSBus Async I/O 
System lets you use your 
PC as the basis for a mas- 
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ter/slave network. From a 
single COM port, you can 
address at least 60 devices 
with serial ports at dis- 
tances of over 1000 feet; your 
PC addresses each slave pe- 
ripheral as if it were the only 
device connected to the ma- 
chine. The system includes 
its own link-control soft- 
ware, which lets you use your 
current software to commu- 
nicate with the peripherals. 
LiSBus (for linear se- 
quential bus) works through 
your PC's or peripheral's 
RS-232 asynchronous com- 
munications hardware, 
using the impedance of the 
transmission cable and a 
proprietary addressing sys- 
tem that eliminates the need 
for explicit binary addresses. 
All module connections use 
IDC (insulation displacement 
connection) technology, 
and all electronics use sur- 
face-mounted components. 
The system is EMI (electro- 
magnetic interference) 
resistant. 
Price: Starter pack, $650; 
each additional I/O module, 
$70. 
Contact: Gigatec (USA), 
Inc., 871 Islington St., P.O. 
Box 4705, Portsmouth, NH 
03802, (800) 945-3002 or 
(603) 433-2227; fax (603) 
433-5552. 
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With the 1/O Station 464, you can collect data remotely. 


FOE UB x 


Smart 
Connections 


mart Ringbridge pro- 
vides local connections 

between token-ring net- 
Works as fast as 12,000 pack- 
ets per second. Able to pro- 
vide simultaneous support 
for IBM-compatible source 
routing and IPX routing for 
NetWare, the unit can also 
support a mix of 4- and 16- 
Mbps token-ring LANs. 

The front panel of the 
unit includes DB-9 and RJ-45 
connections, ring-status in- 
dicators, ring-speed switch- 
es, and a 10-menu LCD 
that lets you isolate problems 
and determine solutions for 
them. The LAN manager 
sees the same display on the 
management console. All 
microcode in the unit is 
stored in a flash EPROM, 
which enables you to down- 
load microcode enhance- 
ments to the bridge after in- 
stalling the new software. 

The unit also comes with 
user-configurable filters. 
Software shipped with the 
bridge includes the stand- 
alone DOS text-based 
Bridge Control Program and 
the Windows-based Ring- 
View Bridge Manager. 
Price: $6995. 
Contact: Madge Networks, 
Inc., 42 Airport Pkwy., San 
Jose, CA 95110, (800) 876- 
2343 or (408) 441-1300; fax 
(408) 441-1335. 
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Network 
on a Board 


he banner product of 
the Maximizer series of 
expansion boards, the 
MAIN (multiple-access in- 
ternal network) Board con- 
tains two complete computers 
to provide a transparent 
multiuser system for three to 
17 people (up to eight 
boards can be installed). 
Each 16-bit microcomputer 
on the full-length XT-size 
board has its own proces- 
sor, memory, video control- 
ler, and I/O controller. 

Data transfer between 
the host and slaves takes 
place on the host's bus at 
bus speeds. The slaves, 
which can be as far as 250 
feet from the host and 500 
feet from each other, can 
reboot each other or be re- 
booted by the host without 
the system's being taken 
down. 

With the Mainview soft- 
ware utility, each user can 
view and interact in text 
mode with any other user on 
the system. Print queuing, 
spooling, and redirecting on 
the fly lets you print while 
most applications are still 
running. Of the 1 MB of 
RAM on-board for each 
user, 640 KB is available 
for programs and 384 KB for 
the system and buffers. 
High-speed preemptive inter- 
leaved memory access pro- 
vides shared access without 
wait states. 

Price: $1995. 

Contact: Hamilton Digital 
Controls, Inc., 2118 Beech- 
grove Place, Utica, NY 
13501, (315) 797-2370; fax 
(315) 797-2300. 
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10w you ve heard how fast and 
easy Microsoft? Windows™ makes it 
to tap all that PC power you've got on 
your desk. 

Well now there's an affordable, easy 
way to put that power on paper — 
microLaser from Texas Instruments. 

Rightout of the box; microLaser 
comes with what you need to print the 
dazzling pages of text and graphics 
you ve dreamed of. 

Justplug itin and go. 

That's because micral aser PS models 
come with PostScript? software from 
Adobe? and the memory it takes to use 


ТІ suggesied 


7 POSTSCRIPT' 


new windows with ТІ microLaser™ printers. 


it. Plus you getyourchoiceofeither 17 or 
35 scalable fonts, starting at just $1,399* 


New model. More speed. Same price. 
When it comes to print speed, the 
new microl aser Plus zips along at 
9 ppm. Ifyou need a shared printer solu- 
tion, turn to the 16 ppm microLaser XL. 
Ifall that isn’t enough, just look at 
what else you get with microl aser. It's 
the smallest printer in its class. It han- 
dles more paper and envelopes in more 
ways. Апа it supports more than 4,000 
software packages, including your 
Windows applications. 


retail price. (Dealer np mayvaty.) microl aser is a trademark of Texas Instruments Incorporated. Microsoft is a registered trademark and Windows is a aademarkof Mictosoft Corporation, 


Adobe PostSctipt and the PostScript logo are registered trademarks of Adobe Systems, Inc. © 1991 ТІ 71860 
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So when you add it all up, you'll 
understand why the power of your ideas 
needs the power, convenience and econ- 
omy of microl aser. Let microLaser open 
new windows for you. 

Forthe name ofthe nearest dealer, call 


1-800-527-3500. 


Җә TEXAS 
[INSTRUMENTS 


m 


Your upgrade 


category of single-chip pee "SX-20 System . now, and soon for 


upgrades: Intel Word for Windows" aj] 486 systems and 


OverDrive Processors. ," | beyond. 
With built-in upgradability The easiest, most cost- £ ,,, Just pop in a 


Introducing Intel 
OverDrive" Processors. 


new OverDrive 
Processor and you'll 
improve overall 


we promised you room for the effective way to add 
future. Room for more power. even more power toO — - 


Well, the future has arrived. your system—for МА 
Presenting a revolutionary пем  Intel486" SX PCs — Bh. ce 14865 system 


05Х 


Relative Performance 


©1992 Intel Corporation. Intel486, 1486 and OverDrive are trademarks of Intel Corporation. *Windows is a trademark of Microsoft Corporation. 
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Just checked m. 
performance Бу up to 70 EITT In fact, by adding an Or for a detailed brochure, call 
percent. Added perfor- — [di fid: Intel OverDrive Proces- 1-800-538-3373, ext. 98. And hurry. 


mance that will benefit WORT sor, your 486 PC willeven The vacancies are filling fast. 
over 50,000 compatible IARDEF | run multiple Windows 
Find out more. Ask for ext, 98 


software applications. 1-800-538.3373 | applications faster. 
And that goes for To check in to the 


today's demanding Windows OverDrive Processor, see your 
software, too. local computer dealer now. [ n ® 
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Add Handwriting 
Recognition 
to Programs 


he developer's version 

of Paper Keyboard from 
Datacap lets you use the 
program's handwriting-rec- 
ognition and optical-charac- 
ter-recognition capabilities in 
your own imaging and con- 
tent-based applications. PKD 
(Paper Keyboard Dev) 
allows distribution of run- 
time versions of the Data- 
cap software and supports 
Windows' DDE. 

PKD is geared toward 
the software applications 
publisher and works as a 
tool that collects and distrib- 
utes data from scanned 
forms. After scanning a com- 
pleted form, you develop a 
program that saves the 
scanned data in a database. 
PKD provides improved 
handwriting recognition 
and supports check-box 
recognition. 

Datacap also offers an 
end-user version of the prod- 
uct. Paper Keyboard ICR 
(Intelligent Character Recog- 
nition) offers all the func- 
tionality included in PKD, 
but without support for run- 
time versions. 

Price: PKD, $4995 plus 
run-time fees; Paper Key- 
board ICR, $3995. 

Contact: Datacap, Inc., 

580 White Plains Rd., Tarry- 
town, NY 10591, (914) 
332-7515; fax (914) 332- 
7516. 
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Rational 
Is Ready for 
32-bit Windows 


I igWin, announced last 
summer and available 
now from Rational Sys- 
tems, lets you develop 32-bit 
Windows applications that 
will run under Windows 3.0, 
3.1, and NT (New Technol- 
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Status: 


Form ШІКЕ? (1991) 


Paper Keyboard’s on-screen verification displays the original 
image and the recognized value for maximum accuracy. 


ogy). The application extend- 
er is compatible with 16- or 
32-bit DLLs and offers 
source code compatibility, 
compiler independence, and 
zero-based flat model ad- 
dressing. According to the 
developer, you can convert 
16-bit applications to 32 bits 
by modifying a make file 
and rerunning it. 

Rational Systems is also 
shipping its WinServe DOS- 
to-Windows conversion 
toolkit. WinServe splits your 
existing DOS applications 
into client and server pro- 
cesses; your original appli- 
cation runs under Windows 
in an invisible DOS session 
via a front-end program. 
WinServe provides develop- 
ment tools such as a standard 
DLL, a built-in debugger, 
and a Windows 3.0 virtual 
device driver. 

Price: Both products start 
at $5000. 

Contact: Rational Systems, 
Inc., 220 North Main St., 
Natick, MA 01760, (508) 
653-6006; fax (508) 655- 
2753. 
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Build Speech 
Synthesis into 
Mac Programs 


he SBDK (Sound Bytes 

Developer’s Kit) lets you 
incorporate speech synthe- 
sis into new or existing Mac- 
intosh applications. The 
SBDK library uses Emerson 
& Stern’s Sound Bytes text- 
to-speech synthesis program, 
which is included in SBDK. 
The company says that Sound 
Bytes achieves natural- 
sounding results by convert- 
ing entire sentences, not 
just words. Possible applica- 
tions for the SBDK include 
software to access E-mail via 
telephone or to update pub- 
lic information systems (e.g., 
train schedules). 

The SBDK features a 
55,000-word expandable dic- 
tionary and can read and 
synthesize words that are not 
in its dictionary. You can 
control your SBDK-based 
program's pitch range and 
rate of speech. 

Price: $3750, plus run-time 
license fees. 

Contact: Emerson & Stern 
Associates, Inc., 10150 Sor- 
rento Valley Rd., Suite 210, 
San Diego, СА 92121, (619) 
457-2526; fax (619) 457- 
1876. 
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Rumba Your Way 
to Simplified 
Host Access 


TVB (Rumba Tools 

for Visual Basic) lets 
you build GUI-based front 
ends for mainframe applica- 
tions running under Win- 
dows. You use the program 
with Wall Data's terminal 
emulator for 3270 or AS/400 
systems and Microsoft's Vi- 
sual Basic. 

RTVB adds custom con- 
trols to the Visual Basic 
Toolbox. The Form Builder 
feature automatically trans- 
lates host screens, fields, 
and functions into Visual 
Basic forms. 

Price: $195. 

Contact: Wall Data, Inc., 
17769 Northeast 78th Place, 
Redmond, WA 98052, 

(206) 883-4777; fax (206) 
885-9250. 
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Multimedia 
Hypertext 
Authoring 


yperWriter 3.0, the 

hypermedia and multi- 
media document-authoring 
system, lets you merge and 
link text, graphics, audio, 
video, and animation within 
a single document. 

Hypertext linking op- 

tions include cross-referenc- 
ing and activation of exter- 
nal DOS applications. The 
system supports DLLs and 
DDE (both as client and 
server). You can import 
text from Microsoft Word 
and WordPerfect files or 
import graphics files via 
.PCX, .GIF, .ВМР, апа 
other filters. 
Price: $695. 
Contact: Ntergaid, Inc., 
2490 Black Rock Tpke., 
Suite 337, Fairfield, CT 
06430, (203) 368-0632; fax 
(203) 334-5658. 
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he experts have cast their bal- 
lots. And once again, the winner 
Is Designer! 

Micrografx Designer" is the only il- 
lustration software declared ''1991 
Product of the Year’’ by InfoWorld. 
The only illustration software named 
‘‘Editor’s Choice" by PC Magazine 
for three straight years. The only il- 
lustration software to rate five stars 
from Software Digest. 

That’s because no other software 
comes near the precision drawing 
power of Designer. With features like 
multiple layers. Dimensioning. Full- 
color, full-screen editing. And built-in 
type-handling software plus 180 Type 
1 fonts worth over $5,000! 

M 


INFO 


“New text, blend and color 
features combine to keep 
Designer competitive in a fast- 
moving field. This precise, 
tool-rich drawing package has 
its roots in CAD, but it attracts 
other graphics users as well." 


га [| а 
Maximum drawing size 132" x132" 


Edit in full color 


RODUCTOF THE 


Move up to Designer now 
and get 70% off! 


If you use Corel Draw or Arts & Let- 
ters, call us with your serial number 
and we'll upgrade you to Micrografx 


Designer for only $199 (regularly $695) 
plus $10 shipping and handling. If 
youre not blown away by how much 
more you can do with Micrografx 
Designer, return it for a full refund." 
This is a limited-time offer, so act now! 


Why settle for a product of the past 
when the future of PC illustration is 
Micrografx Designer? Call today to 
order or request a free working 
model! 


30-day money-back guarantee! 


1-800-598-1675 


СКО ОКАР X” 


“Shipping & handling charge not refundable. Other restrictions may apply. Please call customer service for return authorization number. Micrografx reserves the right to cancel or amend the above offer al any time. 
Micrografx, Inc, 1303 Arapaho, Richardson, FX 75081 (214) 234-1769. Micrografx has offices in Toronto, Paris, London, Munich, Milan, Copenhagen and Tokyo. Copyright ©1992, Micrografx, Inc. 


All rights reserved. Micrografx is a registeredtrademark and Micraprafx Designer is a trademark of Micrografx, Inc. All other products are trademarks of their respective owners, 
Designer system requirements: 286 (386 recommended) IBM PC or compatible, ar PS/2. 1 MB RAM (2 MB RAM recommended), 20MB (or larger) hard disk. Windows 3.0. DOS 3.1 (or higher). 
Mouse or digitizing pad. Windows-compatible monitor. 
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WITH OTHER NOTEBOOKS, YOU C 
WITH OUR NEW NOTEBOOKS, YOU 
CAN PICK UP 


the walls at Express. Because our two 
| notebook computers offer exactly what 
ү P a people want—more features than most 
"WR desktop systems and a choice between 
our popular 325 NXL and оит new 425CXL. 
(Not to mention incredibly affordable prices.) 


52,695 


Express 425CXL 


Бур likes to wait. 

When you want your data, you want it now. And when 
you want the next generation in portable computing 
power, you want that-now, too. 

Announcing: The end of the wait. Now. Just pick up 
the phone. 

Негез the Express 425CXL, the 25MHz 486 notebook 
computer that can tackle big spreadsheets, analyze 
statistics and fine tune your graphics. Anywhere. Anytime. 
In no time. For SE $2,695. 


| | It's no wonder the phones are ringing off 
| 


Now, a 486 doesn't have 
to be a big box in your office. 
Get a 425CXL, and you can 
have the power you need 
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you need it. 

The 425CXL features 
the new Cyrix CX486SLC 
microprocessor, an 
affordable and compact chip 
that’s ideal for notebook systems. It's physically smaller 
than the other 486 chips, so it fits easily into the tight 
confines of a portable computer. It uses less power than 
other 486 chips, so your batteries last longer for big jobs. 
Yet this Cyrix chip delivers 2 to 2.5 times thespeed of a 
386. And it has a built in cache. 

The 425CXL has full coprocessor support- plus all 
the popular Express features that come with Express 
notebooks. Its built-in trackball and fax/modem (including 
free fax and communications software! ), 4MB of RAM, 
SOMB hard drive and the amazing, utility-filled DR DOS 
6.0 make using all that 425CXL power a breeze. 


ШОП, 


with you. All the time. When. 


Сугіх CX486SLC 
microprocessor. 


Our super-twist backlit 
liquid erystal display has 
64 levels of $rayscale and 
а .JÜmm dot pitch. It 
measures 9.4" diagonally. 


We install a 9600 baud 
fax/2400 baud modem, 
both withsend/receive 
capabilities. And we include 
Quick Link 11™ fax/ 
modem software FREE. 


Sleep button and built-in 
powermanagement 
logic for up to 3 hours of 
battery life. 


Our 8ОМВ hard drive and 
4MB of RAM mean big 
Windows programs run 
great. Use DR DOS 6.0 
data compression and 
your drivecan hold 

up to 160MB! 


1.44MB 3.5" internal 
floppy drive. 


Most notebook 
microprocessorsrun at 
only 16MHz or 20MHz. 
Oursrun at 25MHz. 


Gemssit to orm and 


Copy and share data with 
other peripherals. Each our high density 1.44MB 
notebook has one RS-232 3.5" internal floppy drive. 
serial port and one parallel An 80MB hard drive and 


printer port, plus external 
VGA video, PS/2 mouse and 
PS/2 keyboard connectors. 


4MB RAM give you 
storage and memory for 
big applications and data. 


We accept MasterCard, VISA, money orders, certified checks (please allow ten days 
for processing), COD's, company and institutional purchase orders (minimum initial 
purchase 8250. thereafter 850 with approved credit) and wire transfers. Shipping 
charges are calculated according to weight and distance. Texas residents, please add 
appropriate sales tax. CompuAdd Express will replace or repair defective hardware, 


Т LIMITED FEATURES AND SPEED. 
RE LIMITED ONLY BY HOW FAST YOU 


THE PHONE. 


Free DR DOS 6.0 gives you 
superior control over your 
system, from cache to 
password protection. 


The 425CXL includes full 
math coprocessor support. 


101-key function keyboard 
(implemented with 84-key 
layout) has the IBM "feel" 
because it's made by the 
same manufacturer. 


Weighs less than six pounds, 
even including the battery! 


Inverted “T” arrow keys 
are in the lower right hand 
corner where they belong. 


True notebook size 
(8.5" x 11") 


Built-in trackball with 

200dpi for accurate 
pointing and two click 
buttonsto select icons 
and commands. 


You'll never forget your 
trackball—because it's built 
in! A 200dpi resolution 
assures accurate pointing 
when you run Windows 

on the road. 


Our FREE carrying case 
has a shoulder strap and 
pockets. Packadapters, 
batteries, diskettes and 
other supplies. Its durable, 
padded design protects 
your notebook. 


software and consumable items. A 15 percent restocking fee may be charged. All return 
items must be accompanied by a return merchandise authorization (RMA) number. 
Prices and product descriptions are subject to change without notice. CompuAdd 
Express is not liable for damage due to omissions or typographical errors. 


52,095 


Express 325NXL 


Traveling light isn't enough any more. Not if it means 
leaving features behind. Because when you travel today, 
you expect the same capabilities out of your notebook 
system that you get from the big desktop in the office. 

Thats why the Express 325NXL, our 25MHz 386SX 
notebook, has been such a runaway success. 

Now you can take Windows on the road—because the 
325NXL has a built in trackball, 4MB RAM and an 80МВ 
hard drive. 

You can keep in touch no matter where you аге— 
because the 325NXL has a built-in fax/modem (with free 
software!) and a 3.5" floppy drive. 

And you сап work comfortably anywhere -because 
the 325NXL has a 64 grayscale display and a keyboard 
with that familiar IBM click. 

Meanwhile, back in the office, the 325NXL works like 
a versatile and powerful desktop system. Connect a printer 
and other peripherals, a VGA display, a full size keyboard 
and mouse. You can almost forget its a notebook. 

Until it’s time to go on the road again. Because then, 
you'll have alight, portable system-— with all the features 
you need already packed. 


So, remember. If you're looking for the latest 
technology in notebook computers and very, very 
affordable prices, its time you 
called Express. Because you 
Bet toll free technical support 
* One year limited warranty 
covering replacement or 
repair of defective hardware 
* Express 30-day exchange 
* Rapid repairs * Technical 
bulletin board service. 

Call to order or to request 
a free catalog. 


800-925-3525 


12306 Technology Boulevard, Austin, Texas 78727 
Hours: 8am-6pm (CST) M-F 512-219-2890 


Circle 30 on Inquiry Card. 
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NEWS 


WHAT'S NEW * BUSINESS SOFTWARE | 


А Wealth of New 
Features in 
Pacioli 2000 2.0 


ersion 2.0 of Pacioli 

2000 features faster, 
improved account entry, a 
simpler chart of accounts, 
easier period opening, and 
support for recurring entries 
and accruals. Other new 
features include a consoli- 
dated record tool, account- 
style templates, the ability to 
import accounting transac- 
tions from standard ASCII 
text files, and support for 
up to three different taxing 
authorities. 
Price: $49.95. 
Contact: M-USA Business 
Systems, Inc., 15806 Mid- 
way Rd., Dallas, TX 
75244, (214) 386-6100; fax 
(214) 404-1957. 
Circle 1301 on Inquiry Card. 


PowerPoint 3.0 
for Windows 3.1 
J ully rewritten to take 

advantage of Windows 
3.1, PPW (PowerPoint for 
Windows) 3.0 is the only pre- 
sentation application with 
full OLE (Object Linking 
and Embedding) client/ 
server support, says devel- 
oper Microsoft. Other key 
Windows 3.1-based fea- 
tures are support for Win- 
dows for Pens and 22 True- 
Type fonts. 

The program’s auto- 
outlining and bullet modes 
guide you in creating a bare- 
bones text slide. Then you 
can assign visual characteris- 
tics to your raw text using 
PPW's 150-plus slide tem- 
plates or your own slide 
styles. The color palette of- 
fers 16.7 million shades, 
and the product supports 24- 
and 32-bit color. 

PPW lets you preview 
and import previously de- 
signed files, and it comes 
with graph, draw, and clip- 
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Pacioli 2000's Memorized Invoice feature lets you set cycles 
for executing accounting tasks on specif ic groups of accounts. 


Control File 
Access and 
Use via LAN 


art tools. Once you've 
created your slides, you can 
sort and preview the images 
and transition effects. Dur- 
ing an electronic presen- 
tion, you can draw on your 
slides as you display them. 
Price: 5495. 

Contact: Microsoft Corp., 
1 Microsoft Way, Redmond, 
WA 98052, (206) 882- 
8080; fax (206) 936-7329. 
Circle 1299 on Inquiry Card. 


Put an End to 
Blind Searching 


C urrently available as an 
add-on to WordPerfect 
for DOS, UCCM (Utley- 
Cross Correspondence Man- 
ager) automatically orga- 
nizes and indexes the 
correspondence on your 
hard disk. UCCM recognizes 
date, location, names, sign- 
offs, and many other syntac- 
tical identifiers. UCCM 
will find “misplaced” text 
and then let you view, back 
up, copy, move, edit, or de- 
lete it. You can also do full 
Boolean searches. 

Price: $89. 

Contact: The Utley-Cross 
Co., 56A Main St., Suite 
130, Maynard, MA 01754, 
(508) 263-0386. 

Circle 1300 on Inquiry Card. 


AN administrators can 

use Windows Worksta- 
tion 4.1 to create a GUI for 
each network user and cus- 
tomize each user’s options 
depending on his or her 
needs and access rights. 
Windows Workstation also 
lets you perform software 
monitoring and maintenance. 
Windows Workstation sup- 
ports NetWare, LAN Man- 
ager, and Vines. 
Price: $995 for 10 users; 
$2495 for 100 users; $4995 
for 250 users. 
Contact: Automated De- 
sign Systems, Inc., 375 
Northridge Rd., Suite 270, 
Atlanta, GA 30350, (404) 
304-2552; fax (404) 
394-2191. 
Circle 1303 on Inquiry Card. 


Timeslips 
Tracks 30,000 
Clients 


V ersion 5.0 ofthe Time- 
slips time-tracking, bill- 
ing, and profitability man- 
agement software for legal, 
accounting, and other ser- 
vice businesses offers more 
than 100 new features and 


improvements, including new 
report styles and a larger 
client capacity. Timeslips 

5.0 can now keep tabs on 
30,000 clients per eight-user 
program. 

New reporting functions 
let you generate a report on 
anything that goes on a time 
slip. You can also monitor 
the time you spend per- 
forming certain tasks and as- 
sign up to six billing rates 
per client. An enhanced im- 
port module lets you import 
ASCII-based files from data- 
bases, spreadsheets, Sharp 
Wizards, and other sources. 
Price: $299.95 for eight 
users; $599.95 for 250 users. 
Contact: Timeslips Corp., 
239 Western Ave., Essex, 
MA 01929, (800) 791-0999 
or (508) 768-6100; fax (508) 
768-7660. 

Circle 1302 on Inquiry Card. 


Clip Art Gets 
Down to Business 


he SmartPics Win- 
dows-based clip-art li- 

brary is an OLE (Object 
Linking and Embedding) 
server intended for use with 
business applications such as 
spreadsheets, word proces- 
sors, and presentation pack- 
ages. The 38 subject topics 
comprise over 2100 images. 

SmartPics provides cus- 
tomizable installation op- 
tions, vector and bit-map 
support, clear gray-scale or 
linear conversion (for fax- 
ing) and support for standard 
Windows graphics file 
formats. 
Price: Server edition, 
$195; client editions, $49 
each. 
Contact: Lotus Develop- 
ment Corp., 55 Cambridge 
Pkwy., Cambridge, MA 
02142, (617) 577-8500. 
Circle 1304 on Inquiry Card. 


Accelerated Database Performance 
Compared to conventional relational databases, retrieval 
of records can be 10--20--еуеп 50 times faster with 
Raima Data Manager from Raima Corporation. 


Propelling The Biggest Names In Business 
Companies like General Motors, Hewlett-Packard, IBM, 
Eastman Kodak, Rockwell and others are using Ratma 
Data Manager in their competitive environments. 
Today's most critical, most demanding applications 
demand the high performance of Raima Data Manager. 


Powerfully Efficient Leading-Edge Technology 


Raima's combined technology merges the flexibility of 


relational databases with the lightning speed and efficient 


The High ЕЕЕ DBMS айты 


Specifications 


storage of the network model. Withthe program written 
entirely in C, you can "fine-tune" the Raima Data Manager 
engine for optimum performance in any application. 


Put Yourself In Fast Company 

Give yourself the competitive edge of Raima Data Manager: 
e Speed—faster access to data 

* Portability—supports most environments 

* Royalty-free—increase your profits 

e Source code availability—total programming flexibility 
* Full Raima support services—including training 


Whether you're writing a stand-alone DOS application, 
or one for UNIX accessing thousands of records, Raima 
Data Manager will put your application on the fast track. 
Race to the phone and call for more information! 


In the U.S. or Canada, call: 1-800-DB-RAIMA 


In Washington state or international, call: (206)747-5570 


Relational B-treeindexing. Network datamodel. Relational SQL query and report writer. Single & multi-user. Automatic recovery. Built-in referential integrity. 
Supports: VMS, QNX, ULTRIX, UNIX System V, Berkeley 4.2, AIX, SunOS, SCO, MS DOS, MS Windows, and OS/2. Mest C Compilers and LANs supported. 


Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Fax: (206)747-1991 
International Distributors: Australia: 612 419 7177 Belgium: 3227349818 Estonia: 7 142 328287 Finland: 358080405350 France: 33 1 46 09 27 84 Germany: 49 7022 34077: 49 214 91051 
Italy: 3949829 1285 Japan: 81338652140 Mexico: 52 83 495300 The Netherlands: 31 2159 46814 Norwag:472 384888 Russia: 7 812 292 7210 Singapore:65 334 0061 Sweden:4613 111 588 
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3. Phenomenal 3D rendering. 
Capabilities that used to come only 
with AutoShade® are now built into 
AutoCAD? Release 12. And hidden line 
removal is up to 100 times faster. 


4. AutoCAD SQL Extension (ASE) 
allows you to access data in standard 
database management systems via 
SQL. ASE provides commands for ma- 
nipulating external nongraphic data 
and linking it to graphic entities in 
AutoCAD drawings 


5. Region Modeler creates intel- 
ligent 2D models. Allows you to quickly 
create 2D shapes with holes and com- 
plex boundaries. Automatically finds 
area, perimeter and inertial properties 
of a region. 


6. Automatic timed save at user- 
selected intervals. 


7. Now you can use PostScript? 
typefaces in AutoCAD drawings. 


8. You can also import PostScript 
files into AutoCAD, and plot them. 


9. New boundary polygon com- 
mand surrounds an area with a closed 
polyline automatically. 


10. New Fence or Polygon window 
crossing selection feature speeds selec- 
tion of entities in dense and complex 
areas of drawings. 


11. Ко Main Menu! You now enter 
directly into the AutoCAD drawing edi- 
tor, where you can perform standard 
file handling and configuration opera- 
tions, as well as work on your drawing. 


12. Dramatically improved entity 
selection speed in large drawings. 


13. Nested entity dimensioning. 
Entities within blocks or external ref- 
erences are now easily dimensioned. 


14. Locked layers feature prevents 
accidental modification of drawing 
data. 


15. PostScript output feature lets 
you enhance AutoCAD drawings by 
using PostScript-compatible imaging 
programs. 


16. Release 12 and Release 11 draw- 
ings are forward and backward 
compatible. 


17, Support for 255 individual pen 
widths for laser and electrostatic 
plotters. 


18. You can plot without leaving the 
drawing editor. (And without losing the 
UNDO file.) 


19. Now you can import TIFF GIF 
and PCX raster images into your 
drawing. 


20. Grip Edit feature allows interac- 
tive editing of selected entities without 
running a command. 


21. PickFirst feature lets you select 
entities prior to executing a command. 


22. Improved external references. 
You can attach, reload or bind Xref files 
while the "master" is being edited. 


23. Enhanced hatching. Automati- 
cally hatch bounded areas with a single 
pick. 


24. New continuous polyline line- 
types facilitate contour mapping and 
other applications. 


25. Programmable dialog boxes can 
be customized for your particular 
working environmentor by third-party 
application developers. 


26. AutoCAD's new integrated cal- 
culator performs calculations based on 


existing geometry and includes exten- 
sive algebraic and geometric functions. 


27. New ALIGN command lets you 
move and rotate entities in 2D or 3D. 


28. 3D ROTATE command rotates 
entities about an arbitrary 3D axis. 


29, 3D MIRROR command mirrors 
entities on an arbitrary 3D plane. 


30. CHANGE command enhance- 
ments simplify entity property modifi- 
cations, such as elevation, color, layer, 
linetype and thickness. 


31. Advanced, multipoint tablet cal- 
ibration allows compensation for map 
projections or stretched drawings. 


32. Platform-independent menus 
and dialog boxes that follow operat- 
ing system standards. So AutoCAD 
works like other programs on your 
computer. 


33. An improved graphical in- 
terface makes the power of AutoCAD 
more accessible to everyone. 


34. Cascading pull-down menus 
that put more power at your fingertips. 


35. Pop-up menus at the cursor 
location for often-used items. 


36. Screen menu is automatically 
updated to reflect the currently run- 
ning command. 


37. Shift and Control key combina- 
tions allow you to invoke more com- 
mands with your mouse and digitizer 
buttons. 


38. Single mouse click-and-release 
action for selecting pull-down menus. 


39, Automatic Drawing Conversion. 
Full support for any drawing created by 
any version of AutoCAD. 


40. Enhanced CONFIG command 
allows for configuring AutoCAD from 
the drawing editor. 


41. New dialog boxes give you con- 
trol of dimension variables and styles. 


42. Dimension dragging feature 
provides visual feedback while creating 
dimensions. 


43. RECTANGLE command now 
allows you to create a rectangle with 
just two screen picks. 


44. Enhanced Write Block com- 
mand helps developers maintain 
"smart" drawings (entity handles). 


45. Enhanced command transpar- 
ency lets more commands be used 
inside other commands. 


46. Transparent "Object Filters" dia- 
log box allows more flexible definition 
of selection sets. 


47. ZOOM Window is now the 
default. 


48. DXFIX utility reads R12 DXF™ 
files and translates them into R10 files. 


49. New COMPILE command com- 
piles shape files, font files and Type 1 
PostScript fonts. 


50. Now you can fill closed poly- 
lines with PostScript patterns for ex- 
tremely high-quality output. 


51. Network users can view and 
plot AutoCAD drawings without using 
server authorization. 


52. Database-specific drivers link 
AutoCAD and external nongraphic 
databases, such as dBase® Paradox? 
Oracle? and others. 


53. Create New Drawing command 
nowallows youtostart with an unnamed 


drawing or specify a prototype drawing. 


54. OPEN command presents 
"Open File" dialog box to simplify load- 
ing of existing drawings. 


55. SAVE AS command now changes 
the current drawing name to new name 
specihed. 


56. END and QUIT commands 
prompt you fora file name when 
exiting an unnamed drawing, to pre- 
vent you from losing data. 


57. Several AutoLISP® enhance- 
ments, including much faster loading of 
LISP routines. 


58. A wide range of new and en- 
hanced system variables, especially 
created for the power user. 


59. DD Modify command allows for 
interactive editing of entity parameters. 


60. New Units Control dialog box 
shows all units, angles and direction 
values on-screen as well as precision 
settings. 


61. New special context-sensitive 
help dialog boxes allow you to browse 
through available help files. 


62. New View Control dialog box 
allows selecting with a pick instead of 
typing in view name. 


63. You can plot AutoCAD drawings 
as bit map files in PCE TIFE, TGA and 
GIF formats. You can even automati- 
cally FAX your drawings to a subcon- 
tractor or client. 


64. 24-bit, true color rendering is 
supported by appropriate hardware. 


(91992 Autodesk, inc. Autodesk, the Autodesk lo 


67. Mirrored blocks can now be 
exploded. 


65. PostScript files can be brought 
in as outlines or fully rendered images. 


68. List and load standard AutoCAD 
SHX fonts as well as Adobe Type 1 Post- 
Script fonts from dialog box. 


But Either One Of These Alone 
Makes It Worth The Price. 


1. Something every AutoCAD* user has been wait- 


66. Modify Entity dialog box en- 
ables you to edit an entity's properties 
directly. 


ing for: new technology that virtually eliminates 
regens. A new built-in 32-bit display list permits pans 
and zooms without regens. So you can spend your time 
editing your drawing, instead of waiting for regens. 


2. The plot quickens. Now 
you get WYSIWYG plot 
preview, on-the-fly plot 
device selection and 
the ability to save 
plot configurations. 


IN. AUTODESK 


are trademarks of Autodesk, Inc. All other product names are trademarks of their ean holders. 
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New Features 
Release 


69. New option allows a box to 
be drawn around dimension text 
automatically, 


70. Insert a text string before or 
after dimension text automatically. 


71. Configuring for ADI? drivers has 
never been easier, with the new feature 
that displays all drivers in the ap- 
propriate menu when configuring 
AutoCAD. 


72. HP Laserjet legal-size paper out- 
put is now supported by a new, im- 
proved device driver. 


73. ADS applications can now be 
compiled by inexpensive "real mode" 


| ‘compilers, no need for costly develop- 


ment tools, 


74. AutoLISP and ADS can now be 
used to drive the PLOT command. 


75. Linetype scaling adjusts to view 
scale in Paper Space. 


76-174. Unfortunately, we're out of 

space. But you get the idea. Release 12 

is the most significant enhancement 

of AutoCAD ever. Its improved per- 

formance will pay off for every 

| AutoCAD user. So the cost of an 

upgrade can pay for itself in a 
touple of weeks. 

Fa ME you're still not convinced, call 

Es Authorized AutoCAD Dealer. 


Д Your dealer сап give you an even more 
; / tomplete list of the new features. And 
. tell you what you need to do to up- 


grade. If you need more information or 
the number of your nearest dealer, call 


1-800-445-5415, ext. 770. 
Outside the U.S. and Canada fax 
415-491-8303. 


о, AutoCAD, AutoLISE ADI and AutoShade are registered trademarks of Autodesk, Inc. AutoCAD Development System (ADS) and DXF 
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WHAT'S NEW * 


OTHER SOFTWARE 


Speed Up 
PC Graphics 
Processing 


T outed by its developer 
as the world's fastest 


image-editing and photo-re- 
touching program for the PC, 
PixoFoto 1.1 offers a wide 
array of graphics effects. The 
GUI-based program pro- 
vides drawing, layering, 
painting, and scanning 

tools along with 16.7 million 
colors, direct CMYK edit- 
ing, and Wacom pressure- 
sensitive tablet support. 

PixoFoto does not run 
under Windows, although 
you can import and edit 
images created within Win- 
dows. The program lets you 
work with 8- to 32-bit images 
up to 64 MB in size, and it 
is fiveto 15 times faster than 
comparable Windows-based 
products. You can work with 
up to 16 different images 
simultaneously. 

PixoFoto supports TIFF, 
PCX, and other file formats 
for exporting image files to 
applications running on both 
DOS and Mac platforms. A 
graphics board with a Texas 
Instruments 340x0 proces- 
sor is required. 

Price: $895. 

Contact: PixoArts Corp., 
4600 Bohannon Dr., Suite 
220, Menlo Park, CA 
94025, (415) 323-6592; fax 
(415) 323-4434. 

Circle 1305 on Inquiry Card. 


SnapPro's Only 
Limit Is Your 
Creativity 


napPro for Windows 

lets you convert, edit, or 
preview any image and 
combine it with images from 
other formats in a single 
file. You canconvert DOS, 
OS/2, or Mac files and use 
them in combination with 
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The Pixel Setting controller gives PixoFoto's drawing tools a 
wide range of fine control. Here, a pastel effect is created 
using a textured green surface and a randomly speckled 
custom brush. 


your Windows images. The 
developer claims that Snap- 
Pro is compatible with the 
formats used by all popular 
PC-based word processing, 
page-layout, and paint 
programs. 

SnapPro's command- 
button interface guides you 
through the conversion pro- 
cess. The utility supports 
24-bit color, as well as 256- 
color, 16-color, and black- 
and-white modes. 

Image-editing tools in- 
clude flip, opaquing, rota- 
tion, and masks. You can 
merge bit maps, vectors, and 
clip art into a single col- 
lage-style image. With the 
batch preview tool, you can 
see a thumbnail view of the 
image without opening each 
file. 

Price: $69.95. 

Contact: Window Painters, 
Ltd., 7275 Bush Lake Rd., 
Minneapolis, MN 55439, 
(612) 897-1305; fax (612) 
897-3648. 

Circle 1306 on Inquiry Card. 


SPREAD THE WORD 


HiJaak Moves 
to Windows 


ersion 1.0 of HiJaak 

for Windows supports 
image conversion of 23 ras- 
ter formats, 15 vector for- 
mats, and 24 fax formats. 
You can use the program's 
screen-capture function to 
save areas as files. By mak- 
ing use of OLE (Object 
Linking and Embedding), 
you can use HiJaak to em- 
bed nearly any kind of for- 
matted image in your Win- 
dows documents. You can 
also use HiJaak as a DOS 
screen-capture utility. In ad- 
dition to conversion capabil- 
ities, HiJaak for Windows of- 
fers an assortment of 
image-editing tools. 
Price: $249. 
Contact: Inset Systems, 
Inc., 71 Commerce Dr., 
Brookfield, CT 06804, 
(800) 828-8088 or (203) 740- 
2400; fax (203) 775-5634. 
Circle 1307 on Inquiry Card. 


Please address new product information to New Products Editors, 
BYTE, One Phoenix Mill Lane, Peterborough, N H 03456. Better 
yet, use your modem and mail new product information to the mi- 
crobytes.hw or microbytes.sw conferences on BIX. Please send the 
product description, price, ship date, and an address and telephone 
number where readers can get more information. 


Understand 
Many Languages 
in a Flash 


ransparent Language 
for the Mac teaches you 
foreign languages by pre- 
senting literature in French, 
German, Spanish, or Latin. 
As you read the foreign text, 
you can click on individual 
words or sentences to see a 
context-based English 
translation. The basic pack- 
age comes with four works 
of foreign literature (one in 
each language) and audio- 
tapes for improving compre- 
hension and pronunciation. 
Price: $115. 

Contact: Transparent Lan- 
guage, Inc., 9 Ash St., P.O. 
Box 575, Hollis, NH 
03049, (800) 752-1767 or 
(603) 465-2230; fax (603) 
465-2779. 

Circle 1308 on Inquiry Card. 


Desktop 
Publishing for 
the Rest of Us 


FS:Publisher for Win- 

dows is a full-featured 
desktop publishing package 
aimed at users in small busi- 
nesses. When working in 
Publisher, you have to choose 
between text (writing) and 
object (layout) mode. You 
can set up your own text 
frames or use the included 
templates to design a page. 

Other features include 

style dictation, text wrap- 
ping, OLE client status, and 
a spelling checker and the- 
saurus. Supported word 
processors include WordPer- 
fect, WordStar, and Ami 
Pro. 
Price: $149. 
Contact: Spinnaker Soft- 
ware Corp., 201 Broadway, 
Cambridge, MA 02139, 
(617) 494-1200; fax (617) 
494-1219. 
Circle 1309 on Inquiry Card. 
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KEEP YOUR BUSINESS MOVING 
FORWARD BY BACKING UP. 


While the information revolution brought great 
advances, it also brought great anxiety. 


Like knowing your 
company could be 


exposed to a loss from 


onventional 
metal magnetic 
particle 


Newly 
developed 


HDA particle recower. 


which it may never 


These improved magnetic particles can actually help 


hold your business together. The loss of vital 


information, the lifeblood of your business. 

Because in today’s computerized office, valuable 
files that you’ve created over the years can be lost in 
mere seconds. 

All it takes is a slip on the delete key. A sudden 
power failure. A quick-spreading virus. Or, the 
ultimate disaster — hard disk failure. 

Every bit and byte of information your business 
runs on can be suddenly wiped out. Critical data that 
can cost thousands of dollars and hundreds of hours 
to replace. 

If it can be replaced at all. 

To counter all your new found worries, Sony has a 
number of reassuring options for you. 


Read on, or risk having your business left behind. 


A SAVINGS PLAN FOR 
PRICELESS DATA. 


It all began back 
in 1980 when 
we introduced 
the 3.5 inch 
floppy disk. 

For the first 


time, hundreds 


Sow Ure stc 


of cumbersome 
pages could be 
preserved on 
one space-saving 
disk. 


A disk that — ^sraphic demonstration of the need for high capacity data: storage. 


quickly became the industry standard. 

Today, we're evolving equally innovative data 
storage products to help your business grow. 

We took a long, hard look at what computer users 
need today. At personal computer users, workstation 
users and LAN users. And at what businesses are 
likely to need way into the future. 

Then we created a whole new generation of data 


media. From more versatile floppy disks and higher- 
capacity data cartridges to faster-access rewritable 
optical disks. All designed to provide the most effi- 
cient data storage and retrieval for businesses of 

all sizes. 


FLOPPY DISKS FOR TODAY'S 
MOVERS AND SHAKERS. 


Twelve years after inventing the 3.5 inch floppy disk, 


we're still further perfecting it. i] song 
Our new XT series of floppy |! 3-4 | 


disks is designed for the way ы = 
people use computers today. ү 
And where they use them. 

These new disks have a Po E M 
smoother surface which drastically reduces friction 
between the disk and the drive. 

The result is the fewest read and write errors 
ever. And because 20% less power is needed to run 
the drive, they easily cope with the harsh demands of 
portable and laptop computing. 

The 2 megabyte XT floppy has a new, reinforced 
layer to protect your data from scratches and dust. 
Making these disks ideal for businesses on the go. 


INVEST IN PRECIOUS METALS. 
In business, nothing is 
more precious than data 4 : 
preservation. Except, perhaps, f : ТАЗА RECEN 
self-preservation. 
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Fortunately, over 30 years 
ago, Sony discovered the bene- 
fits of metal tape technology 
for high-density recording. 

Today, you can see the 
rewards of our efforts in our 
8mm and 4mm data cartridges. 
Highly advanced metal tape 
technology that provides even 
longer-term stability. 


8MM DATA 
CARTRIDGES. 
DESIGNED TO SAVE 
YOUR DATA, NOT 
YOUR BIRTHDAYS. 


We weren't satisfied to just 
invent the 8mm video 
recording format. 


So to meet the need for pr 
А 5 gigabyte 8mm data cartridge сап 
store а stack of papers 30 stories 
high, leaving more room for your 
business to grow. 


improved data integrity, we 
developed an enhanced data 


grade 8mm cartridge for quick, safe, reliable backup. 
Our enhanced data grade D8 holds a staggering 
5 gigabytes of information (roughly equal to 7,000 
standard floppy disks). 
You'll find safety features never conceived for video 
grade 8mm tape, offering drastically 
= improved durability. And a shelf 
life in excess of 30 years 
under recommended 
conditions. 
For today’s most demanding 
data storage and 
backup applications, 


D-Eight 


Sony D8 cartridges 


are designed to give 


your business a memory worth celebrating. 


DDS 4MM DATA CARTRIDGES. 
ADVANCED BACKUP 
IN A COMPACT FORMAT. 


The 4mm DDS data cartridges use Sony’s 
advanced DAT technology. 

Not to make music, but to store the data that 
keeps your business humming. 

This highly advanced format was developed along 
with Hewlett Packard. 

It results in an incredibly compact DDS cartridge 
that can handle up to 2 gigabytes of data, while provi- 
ding maximum security for all your vital storage and 
archival needs for years to come. 

Somehow, we thought you'd like the sound of that. 


1/4 INCH BACKUP FOR A 
SAFER WORKPLACE. 


Sony QD series data cartridges are designed to 
keep your data protected from 


any potential accidents. 
The versatile 1/4 inch 
8280 1. cartridges come in a variety 
of standards and offer superior 
| error-free recording and easy 
4 | 2 to use convenience across а 
TUR | wide range of applications. 
Thanks С ur ongoing improvements, tape drop- 
out has been greatly reduced, while tape speed 
fluctuations are a thing of the past. 
There's even the new QD 9135 data cartridge 
with a 1.35 gigabyte capacity. Giving data-dependent 
businesses all the room they need to grow. 


REWRITABLE OPTICAL DISKS 
HELP YOUR VISION EVOLVE IN 
A WHOLE NEW WAY. 


As the leader in optical technology, only Sony 
designs and manu- 
factures both 5.25 
inch and 3.5 inch 
rewritable optical 
media and drives. 
So it stands to 
reason we under- 
stand the technology 
better than anyone 
else. Our 5.25 inch 
rewritable optical 
disks can sustain 10 


million erase/read/ 


Our 5.25" rewritable optical disk is breaking all 
jukebox records, 


write cycles, 
ensuring long-term data integrity. While in an optical 
jukebox, these highly durable disks can ^ . 


cope with countless loads and unloads. yo 
And by offering the first 30 year | 5 “sy 
warranty, Sony continues to write — — 
new standards for optical media. 
We've also put a new spin on 
3.5 inch rewritable optical media with  * 
disks that perform equally well in all 
1800 — 3600 rpm ISO standard drives. Providing а 
new level in media interchangeability. 
Durability, direct accessibility and portability make 
Sony rewritable optical disks the ideal storage media 


for forward-looking businesses. 


WE LEAD, THEY FOLLOW. 

At Sony, we're committed to inventing new 
formats and perfecting new standards in data media 
to meet changing business needs. 

As new computers and new applications are 
developed, Sony will be developing new data media 
products that will hold even more information, more 
securely. 

And we'll continue to explore the limits of data 
recording technology. 

After all, inventing new ways of saving your 


SONY: 


SONY RECORDING MEDIA „ 


business is our business. 

For more information on 
Sony Data Media products, 
please call (201) 930-7025. 


REE PRODUCT INFORMATION 


Mail Your Completed Card Today. For Quicker Response, Fax to 1-413-637-4343! 
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Circle the numbers on Inquiry Card which correspond to 
inquiry numbers assigned to items of interest to you. 


Fill out this coupon carefully, PLEASE PRINT. 


NAME 


TILE 


Check all the appropriate answers 10 questions "A" 
through "E". 


A. What is your primary job tunction/princlpal area of 


responsibility? (Check ane.) 


Print Your name and address and mail or fax to 
1-413-637-4343 
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D. What operating systems are you currently using? (Check alt 
that apply.) 


10 MISIDP 4 Û Sales/Markeling 12 2 РСІМ5:005 15 UNIX 
20 ProgrammeriSystems Analyst 5 С Engineer/Scientist 1311005 + Windows 160 MacOS 
3O Administration/Management БГ) Other 14 0 05/2 17 C2 VAXIVMS 


COMPANY 
ADDRESS 


CITY 
{ } 


PHONE 


Inquiry Numbers 1-493 


12 FSA 5 8 7T ETN UVR B 
18 19 20 21 22 23 24 25 26 27 28 29 30 
35 36 37 38 39 40 41 42 43 44 45 46 47 
52 53 54 55 56 57 58 59 60 61 62 63 64 
69 70 71 72 73 74 75 76 77 78 79 80 81 
86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 


103 104 105 106 107 108 109 10 11 12 13 14 115 16 17 118 119 
120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 
137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 
154 155 156 157 158 159 160 161 162 163 164 165 156 167 168 169 170 
171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 
188189 190 191 192 193 194 195 196 197 198 199200201202 203 204 
205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 
222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 


239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 
256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 
273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 
290 291 292 293 294 295 298 297 298 299 300 301 302 303 304 305 306 
307 308 309 310 3T! 312 313 314 315 316 317 318 319 320 321 322 323 
324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 
341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 


358 359 380 361 362 363 364 365 366 367 368 369 370 371 372 373 374 
375 376 377 378 379 380 381 382 383 384 385 386 387 386 369 390 391 
392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 
409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 
426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 
443 444 445 446 447 446 449 450 451 452 453 454 455456 457 458 459 
480 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 
47? 478 479 480 481 462 483 484 485 486 487 488 489 490 491 492 493 


14 15 16 17 
31 32 33 4 
48 49 50 51 
65 66 67 68 
82 83 84 85 


7 О Seniartevel 
8 D Middle-level 


iP 


100 Yes 111% 


Inquiry Numbers 494-986 


494 495 496 497 498 499 500 501 502 503 504 505 506 507 506 509 510 
511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 
928 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 
945 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560 581 
562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 
579 580 581 582 583 564 585 586 587 588 589 590 591 592 593 594 595 
596 597 598 599 600 601 602 603 604 605 606 607 608 609 610 611 612 


613 614 615 616 617 618 619 620 621622623624 625626627 628 629 
630 631 632 633 634 635 636 637 636 839 640 641 642 643 644 645 646 
647 648 649 650 651 652 653 654 655 656 657 658 659 660 661 662 663 
664 665 666 667 666 669 670 671 672 673 674 675 676 677 678 679 680 
681 682 683 684 685 686 687 688 689 690 691 692 693 694 695 696 697 
698 699 700 701 702 703 704 705 706 707 708 709 710 711 712 713 74 
715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 


732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 
749 750 751 752 753 754 755 756 757 758 759 760 761 762 763 764 765 
766 767 768 769 770 771 772 773 774 775 776 777 778 779 780 781 782 
783 784 785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 
800 801 802 803 804 805 806 807 808 809 810 811 812 813 814 815 816 
817 818 819 820 821 822823824825826827 828829830 831 832 833 
634 635 636 837 838 839 840 841 B42 643 644 845 846 B47 848 849 850 


851 552 853 854 855 856 857 858 859 860 861 862 863 884 885 666 867 
868 869 870 871 872 873 874 875 678 877 678 879 680 881 882 883 864 
885 886 687 888 889 890 891 892 893 894 895 896 897 898 899 900 901 
902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 
919 920 921 922923 924 925 926927 928 929 930 931932933934 935 
936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 951 952 
953 954 955 956 957 958 959 960 961 962 963 964 365 966 967 368 969 
970 971 972 973 974 975 976 977 978 979 980 981 982 983 984 985 986 
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Pittsfield, MA 01203-9926 


USA 


8. What is your level of management responsibility? 
9 0 Professional 


C. Are you a reseller (VAR, VAD, Dealer, Consultant)? 


PITTSFIELD, MA 


E. For how many people do you influence the purchase of 

hardware or software? 

18 01-25 200 51-99 

19 0 26-50 210 100 or more 

D Please send me one year of BYTE Magazine for 
$24.95 and bill me. Offer valid in US. and 


possessions only. JULY 


Inquiry Numbers 987-1479 IRSD97C 


987 988 989 990 991 992 993 994 995 996 997 998 999 1000 1001 1002 1003 
1004 1005 1006 1007 1008 1009 1010 1011 1012 1013 1014 1015 1016 1017 1018 1019 1020 
1021 1022 1023 1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 
1038 1039 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1054 
1055 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 
1072 1073 1074 1075 1076 1077 1078 1079 1080 1081 1082 1083 1084 1085 1086 1087 1088 
1089 1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 1101 1102 1103 1104 1105 


106 107 108 109 110 NN 112 113 1114 1115 1116 1117 1118 1119 1120 1121 1122 
103 1124 1125 126 127 1128 1129 1130 HII 1132 1133 1134 1135 1136 1137 1138 1139 
1140 1141 1142 143 1144 1145 1146 1147 148 1149 1150 1151 152 1153 1154 1155 1156 
1157 1158 1159 1160 1161 1162 1163 1164 1165 1166 1167 1168 1169 170 1171 1172 1173 
174 1175 1176 177 1178 1179 180 1181 1182 1183 1184 1185 1186 1187 1188 1189 1190 
1191 1192 1193 1194 1195 1196 1197 1198 1199 1200 1201 1202 1203 1204 1205 1206 1207 
1208 1209 1210 1211 1212 1213 1214 1215 1216 1217 1218 1219 1220 1221 1222 1223 1224 


1225 1226 1227 1228 1229 1230 1231 1232 1233 1234 1235 1236 1237 1238 1239 1240 1241 
1242 1243 1244 1245 1246 1247 1248 1249 1250 1251 1252 1253 1254 1255 1256 1257 1258 
1259 1260 1261 1262 1263 1264 1265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 
1276 1277 1278 1279 1280 1281 1282 1283 1284 1285 12861287 1288 1289 1290 1291 1292 
1293 1294 1295 1296 1297 1298 1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 
1310 1311 1312 1313 1314 1315 1316 1317 1318 1319 1320 1321 1322 1323 1324 1325 1326 
1327 1328 1329 1330 1331 1332 1333 1334 1335 1336 1337 1338 1339 1340 1341 1342 1343 


1344 1345 1346 1347 1348 1349 1350 1351 1352 1353 1354 1355 1356 1357 1358 1359 1360 
1361 1362 1363 1364 1365 1366 1367 1368 1369 1370 1371 1372 1373 1374 1375 1376 1377 
1378 1379 1380 1381 1382 1383 1384 1385 1386 1387 1388 1389 1390 1391 1392 1393 1394 
1395 1396 1397 1398 1399 1400 1401 1402 1403 1404 1405 1406 1407 1408 1409 1410 1411 
1412 1413 1414 1415 1416 1417 1418 1419 14201421 1422 1423 1424 1425 1426 1427 1428 
1429 14301431 1432 1433 1434 1435 1436 1437 1438 1439 14401441 1442 1443 1444 1445 
1446 1447 1448 1449 1450 1451 1452 1453 1454 1455 1456 1457 1458 1459 1460 1461 1462 
1463 1464 1465 1466 1467 1468 1469 1470 1471 1472 1473 1474 1475 1476 1477 1478 1479 
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Mall Your Completed Card Today. For Quicker Response, Fax to 1-413-637-4343! 


Circle the numbers on tnquiry Card which correspond to 
inquiry numbers assigned to items of interest to you. 
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Fill out this coupon carefully. PLEASE PRINT. 


NAME 
TITLE 
COMPANY 
ADDRESS 


Check all the appropriate answers to questions "A" 
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PITTSFIELD, MA 
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FREE PRODUCT INFORMATION 


Print Your name and address and mail, or fax to 
1413-6374343 


NO POSTAGE 
NECESSARY 
IF MAILED 


IN THE 
UNITED STATES 


A. Whal is your primary job function/principal area of 


responsibitity? (Check one.) 


D. What operating systems are you currently using? (Check all 
that apply.) 


10 МІЅ/0Р 4 LJ Sales/Marketing 12 ПІРСІМ5:005 15 O UNIX 
2 О ProgrammeriSystems Analyst 5 O Engineer/Scientist 130008 + Windows 160 MacOS 
3 Administration/Management 6 O Other M 005/2 17 ПУАХ/УМ5 


B. What is your level of management responsibility? 
9 C1 Professional 


7 О Senior level 
8 IB Middle-level 


ТІР 


100 Yes 11 и 


Inquiry Numbers 1-493 


1 2 3 4 5 B 7 B 9 10 n 12 13 14 15:36 V 
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 
35 36 37 38 39 40 41 42 43 A4 45 46 47 48 49 50 51 
52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 
69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 
86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 


103 104 105 106 107 108 109 110 11 12 113 14 115 16 17 118 119 
120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 
137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 
154 155 156 157 158 159 160 161 162 163 164 165 168 167 168 169 170 
171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 
188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 
205 206 207 208 209 210 21 212 213 214 215 216 217 218 219 220 221 
222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 


239 240 241 242 243 244 245 246 247 246 249 250 251 252 253 254 255 
258 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 
213 274 275 216 277 278 279 280 281 282 283 284 285 286 287 286 289 
290 291 292 293 294 205 296 297 298 299 300 301 302 303 304 305 306 
307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 
324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 
341 342 343 344 345 348 347 348 349 350 351 352 353 354 355 356 357 


358 359 360 381 362 363 364 365 368 367 388 369 370 371 372 373 374 
375 376 377 378 379 380 381 382 383 364 365 368 387 388 389 390 391 
392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 406 
409 410 4ТІ 412 413 414 415 416 417 418 419 420 421 422 423 424 425 
426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 
443 444 445 446 447 448 449 450 451 452 453 454 455 455 457 458 459 
460 461 462 463 464 485 466 467 468 463 470 471 472 473 474 475 476 
477 418 419 480 481 482 463 464 485 486 467 488 489 490 491 492 493 


Inquiry Numbers 494-986 


494 495 496 497 498 499 500 501 582 503 504 505 508 507 506 509 510 
5T1 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 
528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 
545 546 547 548 549 550 551552 553 554 555 556 557 558 559 560 561 
562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 
579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 
596 597 598 599 600 601 602 603 604 605 608 607 608 609 610 671 612 


613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 
630 631 632 633 634 535 636 637 636 639 640 641 642 643 644 645 646 
647 646 649 850 651 652 653 654 655 656 657 658 859 660 661 862 663 
664 665 668 667 668 869 670 671 672 673 674 675 676 677 678 679 680 
681 682 683 684 685 686 687 688 689 690 691 692 693 694 695 696 697 
698 699 700 701 702 703 704 705 706 707 708 709 710 7" 712 713714 
715 716 717 718 719 720 721722723 724 725726727 728729730731 


732733734 735 736 737 7387 39 740 741 742743 744 745 746747 748 
748 750 751 752 753 754 755 756 757 756 759 760 761 762 763 764 765 
766 767 768 769 770 771 772 773 174 775 776 777 778 779 780 781 782 
783 784 765 786 787 788 789 790 791 792 793 794 795 796 797 798 799 
800 801 802 803 804 805 606 807 808 609 810 811 812 813 814 815 816 
817 818 819 820 821 822 823 824 825 826 827 828 829 830 831 832 833 
834 835 836 837 838 839 840 841 842 843 844 645 646 847 848 849 850 


851 852 853 854 855 856 857 858 859 860 861 862 863 864 865 866 867 
868 869 870 871 872 873 874 875 876 877 878 879 880 881 882 883 884 
885 886 887 888 889 890 891 892 893 894 895 896 897 898 899 900 901 
902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 
919 920 921 922 923924925 926 927 928 929 930 931 932 933934 935 
936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 951 952 
953 954 955 956 957 958 959 960 961 962 963 964 965 968 967 968 969 
970 971 972 973 974 975 976 977 978 979 980 981 982 983 984 985 986 


% 
1 


C. Are yeu a reseller (VAR, УАП, Dealer, Consultant)? 


E. For how many people do you infiuence the purchase of 

hardware or software? 

18 (11-25 20 D 51-99 

19 O 26-50 2112100 or more 

П Please send me one year of BYTE Magazine for 
$24.95 and bill me. Offer valid in U.S. and 
possessions only. JULY 

Inquiry Numbers 987-1479 [RSDO7C 


987 988 989 990 991 992 993 994 995 996 537 398 333 1000 зіл 1002 1003 
1004 1005 10061007 1008 1009 1010 1011 1012 1013 1014 1015 1016 1017 1018 1019 1020 
1021 1022 1023 1024 1025 1028 1027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 
1038 1039 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1054 
1055 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1068 1067 1068 1069 1070 1071 
1072 1073 1074 1075 1076 1077 1078 1079 1080 1081 1082 1083 1085 1085 1086 1087 1088 
1089 1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 101 1102 103 104 105 


106 107 1108 109 110 ТІТІ 1112 1113 114 1115 1116 1117 1118 1119 1120 1121 1122 
1123 1124 125 1126 1127 1128 1129 1130 1131 132 1133 1134 1135 1136 137 1138 1139 
TMO 1141 1142 1143 1144 1145 1146 1147 118 1149 1150 1151 1152 1153 1154 1155 1156 
1157 1158 1159 1160 161 1162 1163 1164 165 1166 167 168 1169 1170 1171 1172 n73 
1174 1175 7176 1177 1178 1179 1180 1181 1182 7183 1184 1185 1186 1187 1188 1189 1190 
1191 192 1193 1194 195 1196 197 1198 1199 1200 1201 1202 1203 1204 1205 1206 1207 
1208 1209 1210 1211 1212 1213 1214 1215 1216 1217 1218 1219 1220 1221 1222 1223 1224 


1225 1226 1227 1228 1229 1230 1231 1232 1233 1234 1235 1236 1237 1238 1239 1240 1241 
1242 1243 1244 1245 1246 1247 1248 1249 1250 1251 1252 1253 1254 1255 1256 1257 1258 
1259 1260 1261 1262 1263 1264 1265 1268 1267 1268 1269 1270 1271 1272 1273 1274 1275 
1276 1277 1278 1279 1280 1281 1282 1283 1284 1285 1286 1287 1286 1289 1290 1291 1292 
1293 1294 1295 1296 1297 1298 1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 
1310 1311 1312 1313 1314 1315 1316 1317 1318 1319 1320 1321 1322 1323 1324 1325 1326 
1327 1328 1329 1330 1331 1332 1333 1334 1335 1336 1337 1338 1339 13401341 1342 1343 


1344 1345 1346 1347 1348 1349 1350 1351 1352 1353 1354 1355 1356 1357 1358 1359 1360 


1361 1362 1363 1364 1365 1368 1367 1368 1369 1370 1371 1372 1373 1374 1375 1376 1372. 


1378 1379 1380 1381 1382 1383 1384 1385 1386 1387 1388 1389 1390 1391 1392 1393 1394 
1395 1396 1397 1398 1399 1400 1401 1402 1403 1404 1405 1406 1407 1408 1409 1410 141 
1412 1413 1414 1415 1416 1417 1418 1419 1420 1421 1422 1423 1424 1425 1426 1427 1428 
1429 1430 1431 1432 1433 1434 1435 1436 1437 1438 1439 1440 1441 1442 14431444 1445 
1446 1447 1448 1449 1450 1451 1452 1453 1454 1455 14561457 1458 1459 1460 1461 1462 
1463 1464 1465 1466 1467 1468 1469 1470 1471 1472 1473 1474 1475 176 1477 1478 1479 
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COMPUTER FERMENT 


'm at the Spring Comdex/Windows World shows 

now, but I started this at home. Out there in the rest 

of the world, the economic recovery continues to 

falter for reasons I'll get to in a minute, but you'd 

never know that from looking at the Comdex fer- 
ment. Really good software and hardware products are all 
over. It was that way at home, too, with so much good 
stuff coming in that there's no possible way I can get to 
everything. This means that many things I'll mention 
this month won't get anything like the attention they de- 
serve. Гтп afraid there's no help for it. 


Operating Environments 

If you're still running a 286 or older system and you're 
happy with it, you can ignore this advice. But if you have 
a more modern system, it's time to upgrade. I've gone to 
DOS 5.0 and Windows 3.1, and I advise you to do the 
same. I won't get to much of it this month, but there's a 
lot of exciting new Windows software at Comdex, and 
more is coming all the time. 

A few cautions. First, Windows 3.1 is stable, but it 
isn't really meant for multitasking. About the only pro- 
grams I let run in the background are communications 
programs, and for those you're better off getting an Intel 
Satisfaxtion board, with its on-board coprocessor. Why 
steal CPU cycles from yourself? Windows is a nifty task 
switcher for both DOS and Windows applications, and 
that’s enough reason to change over. 

Of course, you can run tasks in the background. At 
the moment I’m not using the Satisfaxtion board, and I 
can report that Norton Commander (which gets my MCI 
Mail), Aladdin (which is the front end for communicat- 
ing with GEnie), and Procomm Plus (which I use for 
BIX and all my routine communications, including big 
XMODEM and ZMODEM downloads) all run in Win- 
dows background provided that you set each up with a 
PIF (program information file) and give them a goodly 
share of background cycles. I'll have more on PIFs іп 
another column. 

second, if you go to Windows, you must get a fast 
video board; it's agony without one. I currently recom- 
mend boards from Sota Technology, ATI Technologies, 
Video Seven, and STB Systems. I’m sure there are oth- 
er good ones, but those are the ones I've used. 

Third, everyone reports some goofiness with sound 
boards. We can play Microprose's Civilization on either 
of our Cheetah systems; they're identical except that one 
runs at 25 MHz and the other at 33 MHz. However, on the 
33-MHz system under Windows the game is erratic and 
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the Sound Blaster Pro board doesn't work. On the 25- 
MHz system the game plays reliably under Windows, 
but sometimes it s-l-o-w-s down for no apparent reason; 
when it does, so does the sound. Outside Windows, the 
game plays fast enough that there's no measurable dif- 
ference in performance between the two machines, and 
Sound Blaster Pro works fine with both. 

Windows developers tell me that Windows 3.1 requires 
new drivers for a number of pe- 
ripherals, and we'll have them 
Real Soon Now. Meanwhile, 
none of the games I have will 
play under Desqview, so the 
fact that they don't do well un- 
der Windows isn't all that an- 
noying. I’ve been collecting 
new sound boards and drivers 
at Comdex, and I expect I'll 
have more to report next month. 

[п case anyone is wondering: 
we use complex games to test 
Windows/DOS compatibility 
for the same reason that Flight 
Simulator used to be the test 
for PC compatibility. 


software 


Norton Desktop for 
Windows 2.0 
Norton Desktop for Windows 
was a necessity with Windows 
3.0. However, Windows 3.1 is 
greatly improved, with enough 
new features that Microsoft 
would have been justified in 
calling it version 4.0. For in- 
stance, the file manager lets you 
drag and drop files or whole 
folders and will kill directory 
trees. There are many other im- 
provements. You can do just fine with version 3.1. 

On the other hand, Norton Desktop for Windows has 
a lot of conveniences, such as nested filenames, good 
batch capability, and a way to pack often-used icons into 
a "toolbox" that saves desk space. It also brings in Nor- 
ton Disk Doctor and Disk Editor; it has a “smart erase” 
that keeps erased files recoverable, an icon editor, and a 
whole bunch of stuff. 

Гуе got it on one system, and I run Windows 3.1 
"bare" on another. While Norton Desktop for Windows 
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Jerry looks at the latest 
in a raft of hardware 
and Windows-based 
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Great Literature | 

Personal Library Series 
The Fuil Text Of 943 Works!!! Multime- 
dia disc includes celebrity narrations of 
famous quotes, selected period music 
excerpts, pictures & engravings. PC & Mac 
"the time has finally come to curl up with 
a good computer’. - me New York Times 
Breakthrough Price ------- Only $99 


Multimedia CIA World Tour 
MPC Title! With info straight from the CIA -- 


Plus Maps from Hammond, Inc. and flags & 
National Anthem segments New Version! $49 


Monarch Notes on CD-ROM 
Over 200 Study Guides on One CD-ROM 
Disc - The Entire Collection (many aut of print) 
The definitive multimedia source for 
Understanding the worlds greatest literature. 
User's Choice CD-ROM of the Year - Bye Mogozne 
Mondo Cool Award - Computer Shopper 
PC & Mac 


Only $99 


Countries of The World 
Encyclopedia 

Full text of over 100 Study Books, Maps, 
National Anthems, Flags, Photos & More! 
Includes the latest info from over 100 embassies. 
The perfect research tool for students and 
anyone who wants to know more about our 
world. PC & Mac $395 


U.S. History on CD-ROM 


WINNER 1991 OPABESI EDUCATIONAL PRODUCT 
Ful Text & Images of 107 books providing you 
with social, economic, political, scientific and 
military perspectives of U.S, History. 

PC/Mac $395 


Disc Caddies 
5 for $49 


Multimedia CD-ROM Titles 


Microsoft Bookshelf best selling CD-ROM disc Best Price 
Beethoven's Multimedia MPC classic disc $79 
Grolier's Encyclopedia 2! volumes. VGA pictures Coll 
Mammals - Nat. Geographic/IBM pictures & text Call 
Presidents - Nat. Geographic/IBM pictures & text Call 


Between Heaven & Hell || even stronger 99 
Street Atlas Windows mop with every US street Call 
Family Doctor nome medica! guide 98 


McGraw-Hill Ref. Set 100.000 terms: 7300 articles 495 
Oxfard Texibook of Medicine general reference 595 
PC-Sig Library new edition, newest version Coll 
Phonedisc USA Telephone Directory - East or West 989 
Bureou On-Line CD-ROM Library. FREE accessta 
12 different CD-ROM Discs. CALL ! ! ! 
GSA# GSO0K91AGSS5280 
HOURS M-F 8:30am - 6:30pm EST 
EXPRESS 
Bureau of 
Electronic Publishing, Inc. 


Dept. B, 141 New Road, Parsippany. NJ 07054 


ААХ 201250 


cau: 800-828-4766 ornes 
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is convenient, ] don't miss it much when I 
don't have it. That could change as 1 get 
used to it. Fortunately, Symantec has sped 
it up considerably: it used to be you could 
go take a shower while it loaded. 

Norton Desktop for Windows incorpo- 
rates several features from Norton Com- 
mander. Although that's convenient, Com- 
mander—including the MCI Mail inter- 
face—runs just fine as a DOS program 
under Windows, and I use it. 

The one thing I do not recommend is 
using Norton Desktop Backup with floppy 
disks. Norton Desktop for Windows will 
do a backup to tape, and that's good, but I 
have several reports of unreliability in 
backups to floppy disks, including an in- 
ability to read disks it has created. Clearly, 
you need a good backup system, but if it 
does not run fast and conveniently, you 
won't use it; and no backup to floppy disks 
is either fast or convenient. 

My recommendation is that you get a 
WORM or optical drive if you can afford 
it; otherwise, get a Colorado Memory Sys- 
tems tape drive. Whatever you get, use it 
regularly. Norton Desktop for Windows 
can help with that: it has an automated 
batch-file capability, meaning that you can 
write a backup batch file and have it exe- 
cute in the dead of night. Of course, the 
ultimate backup system is DAT (digital 
audiotape), which costs about a penny a 
megabyte for storage media, and the Palin- 
drome backup management system. 

I'm still experimenting with Norton 
Desktop for Windows; maybe l'll learn I 
can't live without it. Symantec has also 
announced a Norton Desktop for DOS, 
but I don't have it yet. 


The Modem World 

I like USRobotics modems. They're sim- 
ple and reliable. The school ] gave my first 
one to still uses it daily, and that's six years 
now. When I get a new USRobotics mo- 
dem, I have absolutely no problem setting 
it up. I set the external switches on the 
back, plug it in, and that's that. I never 
look at the manual, because all you need, 
including the switch settings, is stenciled 
on the bottom of the modem itself. [ have 
no hesitation about recommending US- 
Robotics products. 

We recently got two of Supra's new 
high-end modems: the Supra Fax Modem 
and the Supra Fax Modem V .32bis. 
They're little things, about one-fourth the 
size of the USRobotics modems. 

Roberta used the Fax Modem to con- 
nect to a Mac. The modem came bundled 
with Microphone II. The modem was fine, 
but the Microphone II instructions weren’t 
clear. Roberta had no trouble with the mo- 
dem itself, but we had to get help with Mi- 


crophone II. Fortunately, Supra’s technical- 
support people are very good, and the Fax 
Modem and Microphone II are now work- 
ing fine on her Mac. 

As for the Fax Modem V.32bis, I 
opened the box, unplugged the USRobotics 
modem, and plugged in the Supra modem 
in its place. That’s it. So far it has worked 
to connect to BIX using Procomm Plus, 
GEnie using Aladdin, and MCI Mail using 
Norton Commander. More next month. 
Recommended. 


Autobook: ADA 2.0 

This is a good program, but I wish I didn't 
have to review it. Autobook: ADA is an 
electronic indexed edition of the full text of 
the Americans with Disabilities Act. It also 
has an editor, which lets you bring in por- 
tions of the text and write comments. The 
commented text is then saved in a different 
file; the original isn't changed. 

Incidentally, this practice was known 
in medieval times as "writing a gloss" on 
the text. In those days paper was very 
scarce, and critics would write comments 
between the lines and in the margins of a 
parchment text. Eventually, there might 
be so many comments that the original had 
essentially vanished—it had been “glossed 
over” in the vernacular of the time. This is 
also the origin of the word glossary. 

The Autobook indexing system is ex- 
cellent: it will find not only the words you 
ask it for, but many that are properly re- 
lated. It will find explosive and explosion 
if you're looking for explode; but it won't 
show exploit, as a search on explo*' would. 
It's a great deal more useful than a paper 
index. 

Finally, Autobook understands the para- 
graph- and section-numbering conventions 
used by the Act, and thus it can find cross- 
references more quickly than all but ex- 
pert human users could. 

АП told, then, if you're involved with 
compliance with the Americans with Dis- 
abilities Act, you probably need this pro- 
gram; and if you're in business, you're 
likely to be affected by the Act. 

And that's a shame. There may be an 
argument for federally mandated programs 
acting on private businesses, although 
when | was a lad it was thought obvious 
this sort of thing was the province of the 
states; but | don't know of any economist 
who believes that imposing very expen- 
sive new regulations during a recession is 
wise. Our major industries are downsiz- 
ing, and many are moving their operations 
offshore, precisely because of the rising 
regulatory costs in the U.S. 

Worse, most new jobs come from small 
businesses, and they are the ones most 
harmed by complex regulations and least 
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STANDARD 200XT $69 


Economical This UL approved, fully tested 
unit is one of the best generic 200s available. 


Costs no more than our Standard 150 it replaces. 


SILENCER 200 $129 


Ultra-Quiet Stop that irritating noise with 
the Silencer 200. Its large, low speed, German 
fan keeps your system 5° to 15° cooler and 84% 
quieter. Virtually inaudible! Great in the 
executive suite or home office. 


TURBO-COOL 200 $159 


High Performance Put AT power and 200% 
more cooling under the hood of your PC/XT 
with our UL approved Turbo-Cool 200. Its 
patented twin fan, sloped-cover design keeps 
your system 30° to 45° cooler, preventing data 


errors and other heat-related problems. Perfect 
for hot rod PCs and Mini Als! 


TURBO-COOL 3008 $169 


Slim and Powerful Give your Slimline or 
Mini- lower computer up to 100% more power 
and cooling with our low profile, direct 
replacement Turbo-Cool 300S. With a peak 
capacity of over 350 watts, it will easily start 
even the largest hard drives and peripherals! 


Silencer, Tarbo-Coal, and innerSoum-t are trademarks of PC Power & Cooling, Ine. Саша 
and Deskpro are registered trademarks of Compaq Computer Corporation. 


n Most orders shipped same day. Же accept Visa, MC, COD or PO ón approved credit. T 


AT/TOWER 


STANDARD 220 $99 


Economical This UL approved, fully tested 


unit is one of the best generic 220s available. 
Ideal for basic systems. 


SILENCER 220 $139 


Ultra-Quiet Unrattle your nerves with the 


Silencer 220. Its custom, thermostatically- 
controlled fan maintains the correct system 


temperature while reducing noise by up to 95%. 


Great in the executive suite or home of fice. 


TURBO-COOL 300 $189 


High Performance Upgrade your AT/386 


with our powerful Turbo-Cool 300. This 
popular OEM unit features built-in line 
conditioning, UL/CSA/TUV approval, 2-year 
warranty, and a high-capacity, thermostatically- 
controlled fan that automatically keeps your 
system up to 35° cooler. Great value! 


TURBO-COOL 450 $349 


Maximum Performance The choice of PC 


professionals, our Turbo-Cool 450 features 
built-in line conditioning, autoselect input, 
independent regulation, external DC voltage 
adjustment, triple-stage output filter, 50cfm 
cooling fan, UL/CSA/TUV approval, 100,000 
Hr. MTBF and 2-year warranty! Ideal for 
high-end workstations and network file servers. 


COMPAQ 


CP160 $129 


Original Portable Upgrade Double your 
power with our direct replacement CP160. 
Allows 286, 386, and hard disk upgrades. 


CD270 5249 


Deskpro Upgrade The power user's power 
supply! Our direct replacement CD270 gives 
your 8086/286/386 Deskpro up to 70% more 
power and the reliability it deserves. Prevents 
nuisance rebooting. Advanced design includes 
autoselect 110V/220V. 2-year warranty. 


INTERNAL UPS! 


“An excellent product" 
- РЕ Magazine, Nov. 27, 1990 


Our UL approved InnerSource is the first 
AT/386 power supply with a built-in UPS. 
Its auto-recharge battery provides up to 15 
minutes of reliable backup power for both 
your PC and monitor. This integrated 
protection costs less than a bulky 550VA 
external UPS, and it saves space, too. A 
Novell NetWare interface is available. $369 


Рс POWER & COOLING, INC. 


5995 Avenida Encinas, Carlsbad, CA 92008 * (619) 931-5700 * (800) 722-6555 * FAX (619) 931-6988 
Circle 84 on Inquiry Card (RESELLERS: 85). 


USER'S COLUMN 
= 


able to deal with them. Start-up compa- QuickPay 2.0 to have a few part-time people working 
nies—particularly in our industry—are [уе written about Quicken before. It’s a for me, but when the man who did the pay- 
usually managed by people with a new very good beginner’s bookkeeping system roll stuff quit at a time when I didn’t have 
idea, not by those with experience in reg- that’s simple to learn and good enough for апу other employees, I never replaced him 


ulatory compliance. Computer programs quite complex accounts. or hired anyone else. If I need assistance 
like Autobook can help them cope, but Intuit now has QuickPay, which isa now, I just contract it out; it's simpler. If I 
they don't really solve the problem. Quicken add-on (you need Quicken 3.0 or ever do take on new employees, I'll cer- 


I am more and more convinced thatthe higher to use it) that takes much of the tainly use QuickPay. Recommended. 
increased productivity computers make sting out of doing payrolls. That's all to 
possible is being eaten by increased gov- the good, because I suspect one reason Word Processors 
ernment regulation, so more work is done, тоге people aren’t hiring is they no longer I have installed three new word proces- 
but no more wealth is created. So it goes. know how. I know it's true for me: I used sors for Windows: Lotus Write 2.0 (which 
used to be known as Ami 1.2), WordStar 
for Windows, and Microsoft Word for 
Windows 2.0. 

Let me summarize quickly. l'm writing 
this using Q&A Write, a DOS program 
running under Windows. If I needed pre- 
cise formatting or graphs or drawings past- 
ed in, Га have to use something else. But 
even then Га be tempted to write the first 

draft with Q&A Write or another charac- 
TN \ ter-based editor and bring it to a Windows 
"TELA "ih WS |! = | 
| Шоо S word processor for the fancy stuff. 
| de The problem with all the Windows word 
- | MEER ЕЕ: processors I’ve tried is they do too much. 
AUTOCAD || Ш T v uM cw There's alot of busy stuff on-screen; some 
DOM V I can get rid of and some I can't. I sup- 
аланы аж pose I could learn to live with that. They 
sorwancron -- T display black letters on a white back- 
a ground, while I’m used to white on blue, 
but I work with black on white on laptops 
and get used to it. For that matter, I can 
use the Windows control panel to adjust 
the colors. 

What I can’t get used to is the way the 
letters jump around on the screen. That 
won't bother anyone but a touch-typist, 
but for someone who looks at the screen 
while typing, it can be very annoying that 
the letters change shape or rearrange them- 
selves as you type. 

There are other problems. A lot of my 
friends recommend Lotus Write, but I 

found that it has a lot of trouble converting 

documents. If they’re anything but plain- 

vanilla text, you'll probably have to run 

them through Word for Word before im- 

porting them. I never did get a Microsoft 

Word for Windows bullet-style report to go 

into Lotus Write. I expect if Га been des- 
perate I would have found a way, but Lo- 


wi. 


With Generic CADD, you can put the power and productivity of CAD on every desk. From 
engineering to manufacturing to tooling and more, Generic CADD allows you to view, Ok Wette Pom the werta che mend 
edit, export and print your valuable AutoCAD* designs, or sketch design concepts. Generic jumpers”; I don't see how anyone can 
CADD software runs on standard PCs, Macs, and laptops, utilizing existing hardware. watch the screen while typing with it. Of 
At $495, it’s the economical way to extend your CAD power. To learn why over 300,000 course, a lot of writers never do watch the 


people are using Generic CADD, call 1-800-228-3601. screen as they type, and by the time they 
Ask for Info Pak #A30. ШЫ look up, the words have done their dance. 


| Of the three Windows programs I tried 
this week, Microsoft Word is the least an- 
IN. Al "TODESK EF noying, and it seems to have all the fea- 

E 8 OE SS, tures anyone would ever need. 1 used it to 
*Generic CADO 6.0 and Genetic CADD for Macintosh 2.0 — load native AutoCAD. DWG drawing files directly: Copyright 1992 Autodesk Retail Products, create a neatly formatted bullet-paragraph 
All righs reserved. Generic CADU is а registen.d teademitrk of Autodesk Retail Pruiducts. AutoCAD, Autodesk, and teAutodesk ko an: registered report for the National Space Council— 


in the U.S. Patent and Trademark Office by Autodesk, Inc. Macintosh is a registered trademark of Apple. \ 
sometimes you really need WYSIWYG— 
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AMI EDA 


The Only Game In Town 


For EISA, there is only one 
player to consider—AMI. 
Whether it’s motherboards, 
BIOS, utilities, or SCSI 
host. adapters, AMI is 

the single source ; 

lor advanced EISA 
technology. 


ОТ HER е 
W ith AMI pide fhe way in EISA 
motherboard designs, vou will benefit 
from bulletproof performance and proven 
reliability. 

EZ-Flex—A new modular CPU design 
offering easy upgrades to future 
technology. 

Enterprise П—А proven EISA per- 
former, popular for critical applications. 


1996-1960 AMI 
ALL RIGHTS RESERVED 
486 EISA 


eee AMI is the world- 
wide standard for 
BIOS. AMP's EISA BIOS provides the 
reliability, ecto and features 

vou desire. Plus, it's compatible 

with AMI's BIOS Configura- 

tion Utility, providing 

on-site customization 

for the Integrator 

or OEM. 


“со AMI designed and 
pee — developed the EISA 
| f Configuration Utility 
Ж” to make configuring 
Ж” EISA products a snap. 
P" Run the ECU and select 
the auto configuration option, 
M or modify the I/O ports, inter- 
rupts, or DMA settings as you desire 


The Fast. Disk EISA SCSI Host Adapter, 
with a 

combination 

of 16 MB 

cache, and 

intelligent 

3865X ПО management, is the fastest ka 
host. adapter on the market. today. Look t 
AMI for other EISA cards in the near Bie. 
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AMI’s expertise covers the entire EISA 
environment. With research, engineering 
and support functions under one roof, 
AMI is unmatched in knowledge 
and support. Call AMI, and 

you will understand why 

AMI's “monopoly” on 
EISA makes it the 
only game in town. 


Imported board 
proves unreliable 


reliable network 
file server 


Use AMI EISA for 


tation 


Slow SCSI 
interface 


ruins repu 
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Discount EISA boards 
have high failure rate 


Discount board has 
slow video speed 


Use highly compatible 
AMI EISA BIOS 
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and Microsoft Word did that splendidly. 
The spelling checker is fast and easy to 
use. I also got used to some of the editing 
features, and when I’m editing, I like using 
the mouse. However, I wish I hada way to 
turn off all the proportional-font stuff and 
just type 60-column lines when I’m doing 
creative work. І can come close to that 
with Microsoft Word for Windows and 
the Arial typeface, and maybe ГЇЇ get used 
to it. We'll see. 


End Note Plus 

One reason to adopt a "standard" word 
processor such as Microsoft Word or 
WordPerfect is the specialized programs 
written for them. End Note Plus from Niles 
& Associates is a bibliography tool. The 
new version works with the Windows ver- 
sions of Word and WordPerfect; there's 
also a DOS version. End Note Plus will 
let you build an enormous database of an- 
notated citations. You can search and sort 
and abbreviate or expand abbreviations. 
Youput them in your paper as you write it 
and then let End Note Plus do its thing. It 
goes through your document, makes all 
your citations in a consistent style, and 
puts the bibliography attheend. It knows 


“I want vivid color from an affordable printer.” 
“I want vivid color from an affordable printer.” 
42 want vivid color from an affordable printer.’ 
Jf that doesn’t work call 1-800-835-6100, Dept. 997. 


most standard citation styles, including 
those used by Science, Nature, and the 
Modern Language Association. 

It works, the interface is quite good—the 
program migrated from the Mac—and it's 
simple to learn. This is the kind of thing 
that if you need it, you need it badly; it 
can save hours in scholarly or scientific 
paper preparation. Recommended. 

Incidentally, the same company also 
publishes Grant Manager, a software ac- 
counting system; if you do science man- 
agement, you ought to get their catalog. 


CompareRite 

CompareRite is another useful tool. It sup- 
ports WordPerfect (which seems to have 
become nearly standard for lawyers), Xy- 
Write, WordStar, ASCII, and Ami/Lotus 
Write. The version I have isn't aware of 
Windows or the Windows versions of 
those programs, but [' m sure Jurisoft will 
have a Windows version shortly. 

As its name implies, CompareRite com- 
pares versions of documents. It works. I’ve 
used one or another version for years. It's 
especially useful when Niven and I work 
on a novel and forget which is the latest 
version, or, worse, when we inadvertently 


Rub lamp and say: 


work on the same chapter simultaneously. 
Recommended. 


Lexica 

I mostly just want to make you aware of 
Lexica. It's a multilanguage dictionary/the- 
saurus, offering choices in French, Ger- 
man, Spanish, English, and Dutch. It fol- 
lows WordStar's International Correct 
Grammar program, which I'll have to try 
sometime. It works with several standard 
word processors, including, of course, 
WordStar. 

I’m not competent to judge the useful- 
ness of Lexica because I don’t do transla- 
tions. If I did, I’m sure Га want this for 
its thesaurus capabilities; it's easy enough 
to use, and it sure looks a lot more useful 
than a straight translation dictionary. 


Power Monitoring 

We've had some heavy rains in Los An- 
geles recently, and while there's been noth- 
ing as bad as the Great Power Spike of 
1989, we had trees across the power lines, 
dimouts, lights flickering, and the like. 
Since the time of the Great Power Spike, 
my systems have all been protected, by 
either the Clary OnGuard PC-2400 UPS 


a I 
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mm 77% 
The Phaser" Il PXe color printer produces 16.7 million of the world's brightest, most vivid colors. It prints at 300 dpi onto transparencies or paper using 
PostScript Language-Level 2. It works with PC or Mac applications, it's fast, it's networkable and at $4995, unexpectedly affordable. Rub for awhile, then call. 


Tektronix 
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(uninterruptible power supply), which has 
served us so well, or Zero Surge units. 
Lately, we've been using another surge 
suppressor, the Lasermatch. from IEPS 
Electronics. I'm pleased to report that we 
have had no problems, except that the sys- 
tems that had only surge suppression reset 
themselves when there was a power fail- 
ure. The systems on the Clary UPS never 
noticed. 

Unlike the surge suppressors you can 
buy in hardware stores, those from IEPS 
and Zero Surge do not use MOV (metal- 
oxide varistor) passive components. In- 
stead, they use fairly massive coils and ca- 
pacitors in an active circuit; the result is 
that they survive a power surge unharmed 
and ready to work again. That's not nec- 
essarily true of MOV systems, which can 
suffer progressive damage until they are 
useless—without your knowing it—leav- 
ing you with no protection when a bad 
surge happens. 

Because of this, I have come to the con- 
clusion that although the Zero Surge and 
IEPS units cost a great deal more than 
МОУ systems, they arc very much worth 


it, and I recommend that you replace your 


MOV suppressors with Zero Surge or 


| eplace your 
MOV suppressors 
with Zero Surge or 
IEPS products. 


IEPS products. Use the old MOV boxes 
as power strips, but don't rely on them for 
surge suppression. 

One thing that has opened my eyes to 
power quality is the Eastern Time Designs 
Probe 100 power-line monitor. This is a 
small box that you plug into your power 
system. It watches for low power, mo- 
mentary dropout, outages, power spikes, 
high-frequency noise on the line, and so 
forth. If such things happen, the unit lights 
the appropriate LED. During the rains, I 
found that we often had power surges of 50 
volts above normal, as well as occasional 


neutral-line impulses and fairly frequent 
line "sag" events. Because of our active 
surge suppressors and the Clary UPS, none 
of this was a problem. But it could have 
been if we'd been using MOV suppres- 
sors only. 

The Probe 100 is inexpensive enough 
that any computer consultant or MIS man- 
ager ought to have onc. Find out just how 
reliable—or unreliable— your power is. 

Eastern Time Designs also makes fanci- 
er power-monitoring equipment; if you're 
responsible for lots of laboratory electronic 
systems or a large computer network in 
an area with flaky electric power. it would 
pay to get one of their recording units. 
That way, if a power event crashes your 
system, you'll know precisely what hap- 
pened. 

Incidentally, we did have one problem 
during the rains. Га recently taken our 
Mannesmann Tally laser printer off my 
system and put it on Roberta's. Alas, it 
wasn't plugged into any kind of power 
conditioner at all. In the middle of the Big 
Rain, a tree branch periodically shorted 
out the power lines, causing big arcs that 
generated alternating power dips and 
spikes. When it was all over, the printer 
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had lost its memory. 


We can reprogram it, but it quickly for- 


gets its emulation instructions. I’ve used 
that printer a long time, and I like it. Since 
the self-test shows that it prints all right, 
the problem is clearly in the interface elec- 
tronics. 

I don't expect fixing it will be terribly 
expensive, but it will certainly cost more 
than buying a Zero Surge or IEPS surge 
suppressor. The moral here ought to be 
Obvious. 


VT emulation under Windows 


KEA has VT emulation and connectivity products for your PC: KEAterm 
VT emulation for MS-Windows; ZSTEM VT emulation for MS-DOS and 
SCO UNIX; the PowerStation VT layout keyboard for your PC; and KEAlink 


network products for connecting to your VAX or UNIX host. 


Tel:(604)431-0727 Fax: (604)431-0818 
Orders: 1-800-663-8702 


KEA Systems Ltd, 3738 North Fraser Way, Unit 101, Burnaby, BC, Canada V5] SGL 
Copyright© EE ASTSTEMS LTD) 892 А Й rigbia reuerendi. KEAGnm, VEANak, Fue eris aa, ЕТЕМ Lad Ше КЕЛ lage are iradegueria of KEAS ys есм Lid. 
АП амт bread ned product samesaretradrmar ha or rare ademas ks of Ісі) respective bolder: 
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Move toWindows, 
stay with the VAX.. 


KEAterm VT420 


| ¥ DDE client and server support 


CD-ROMs 

The bribe of the month is a World War I] 
olive drab helmet liner. It fits, too, although 
when I wear it, Roberta can't stop laugh- 
ing. I'm not sure what ГЇЇ do with it. It 
came as part of a promotional package for 
the Quanta Press CD-ROM of World War 
I]. The CD-ROM has a whole bunch of 
photographs, all public domain, from the 
1938 to 1945 era. There are pictures of the 
major leaders, military equipment, battle 
scenes, and suchlike, and a fair amount of 


+190 and attribute mapped colors 

v NT34O block mode & local editing 
Y |BM and ANS| graphics 

v History buffer 

v ASCII and Super Kermit file transfer 
v On screen user buttons 

v interpretive script language 
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well-indexed text. If you have to do a term 
paper on World War II, this is just the thing 
to have. Talk your school library into get- 
ting one. 

TimeTable of History from The Soft- 
ware Tool works combines standard time- 
tables, stories, pictures, and sounds of his- 
tory from the time before humanity to the 
present. Get this for fun, or for education, 
or just for the heck of it. 


Stock Master 

This moderately expensive program comes 
billed as a way to pick stocks for invest- 
ments. The blurb says this software has 
"the ability to predict where stocks are 
headed.... You can search through thou- 
sands of stocks in a short time using the 
many indicators available, in any combi- 
nation you desire. Turn them all on and 
see what golden stocks fall out." 

The program also features "the incor- 
poration of indicators used by profession- 
al traders that until now have been un- 
available to the public. These include Elliot 
wave counts, Gann lines, Fibonacci cal- 
culations, Oscillator, Stocastics [sic], 
Japanese Candlesticks, and Cycles. Don't 
know how touse Candlesticks? No prob- 
lem. The software will label the candle- 
sticks with a bullish or bearish arrow." 

OK. That's what the publisher says: Get 
this software and make a bundle. 

Maybe. Me, I keepthinking that it can't 
be that easy to make money in the stock 
market. 1 keep remembering that most 
money managers, even with much bigger 
computers than I’ve got, historically have 
not done much better than Га have done 
buying Dow-Jones futures. Some haven't 
done as well. 

When 1 was a lad, there were many 
"technical analyst" theories on how to 
make money in the market. I read what it 
meant when rails and utilities went in dif- 
ferent directions, and why you should 
watch "can" (the New York Stock Ex- 
change listing for American Can, now 
Primerica Corp.). I also noticed that theo- 
rists made more from books about their 
systems than they did in the market. 

If you've ever wondered what kind of 
tea leaves modern technical analysts use, 
this may be a good way to find out— but I 
wouldn't spend the profits just yet. 


Finance 10 

This package from Financial Software 
doesn't try to make you rich. It just tells 
you how tocalculate a bunch of stuff rele- 
vant to finances. 

Finance IO has programs to find things 
like bond yield to maturity, depreciation, 
present value/future value, internal rate of 
return, and loan amortization schedules. 

continued 
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Never before has so much power & tech- 
nology been packed into а SupraFAXModem! 
The SupraFAXModem V.32bis combines a 
potent mix of fax and data features — for 
explosive results! Maximum fax potential is 
achieved with Group 3 fax machine 
compatibility at up to 14,400 bps 
and Class 1 & 2 
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with V.42bis compression, it blasts data over 
telephone lines. Plus its revolutionary display 
gives you 25 different status reports! For just a 
little more, you can add caller ID and voice 
capabilities later this year. 
All this for the dynamite 
price of $399.95! In add- 
ition to the stand- 


software WP І 7 alone version 
compatibility. І! | | 5 (without software) 
With raw data ШҮ! ; SupraFAXModems 
speeds from 300 are available in 

to 14,400 bps, Windows™, DOS™, and 

and up to 57,600 bps Macintosh™ packages. 
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Supra Corporation 
1-800-727-8647 


* Low-cost, user-Installable Voice & Caller ID upgrades available Q3 ‘92 • АП trademarks belong to their respective companies. 
7101 Supra Drive SW, Albany, OR 97321 USA * Fax: 503-967-2401 * 503-967-2410 
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It will generate a personal financial state- 
ment. Not the earth, but it does the job. 


Corporate Voice 
Originally called Readability for the PC, 
this remains one of the most useful style- 
analysis programs around. However, I’m 
not sure it ought to be used for the pur- 
poses it’s advertised for, and it’s easier to 
say what it’s not than what it is. 

It’s not a spelling checker or a gram- 
mar checker. Since just about every de- 


cent word processor has a spelling check- 
er, that’s no problem. But if you need a 
grammatical analysis, this isn’t a substi- 
tute forGrammatik. (Incidentally, there’s 
a new version of Grammatik that’s a real 
improvement over the previous version. 
ГІ have a report оп it soon.) 

What Corporate Voice does is compare 
your text style to selected texts of different 
styles. It looks at word length, sentence 
length, ratio of common to uncommon 
words—-it calls these items “mortar and 
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placed where you want them. 


Plus, Flow Charting 3 is now available in a 
LAN version. Making it easy to share files and set 
up work groups for specific projects. 


And it's backed with free technical support and a 
90-day no-risk guarantee. So if you're spending too 
much time drawing charts, call for a free demo and 
see for yourself what makes Flow Charting 3 the 
best-selling flowcharting software. 


See your dealer today! Or for a 
free interactive demo disk,call 
1-800-525-0082, ext. 112 
International: 408-778-6557, ext. 112 


Novell is a registered traclemark of Novell, Inc. 
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Every day, professionals worldwide save time 
and money using Flow Charting 3. It's fast, 
efficient, easy to use, and always produces 
presentation-perfect charts and diagrams. 


With Flow Charting 3's built-in flexibility, 
you can create customized charts using a 
variety of shapes, lines, and text— 


РАТТОН & РАТТОМ 


Software Corporation 


Excellence in charting the flou of ideas! 


Patton & Patton Software Corp. 485 Cochrane Circle, Morgan Hill, CA 95037 
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bricks”—and other semantic variables. It 
also shows you patterns: Do you have long 
words in long sentences? Is your style 
monotonous, with short, choppy sentences? 
How does your text pattern compare 
with well-known essays, or scientific arti- 
cles, or fiction? What is its readability in- 
dex? Fog factor? 

Other programs will compute some of 
these indexes, but Corporate Voice is eas- 
ily the most useful of the lot, and its capa- 
bility to compare your work to other texts 
is unique. The graphical presentations tell 
you more about your writing style than 
you'd have thought possible. 

The program is advertised as a useful 
way to generate a company style or cor- 
porate voice. You can make your memos 
look like the boss's. This may or may not 
be a good idea. If your boss is a bad writ- 
er, it's a terrible idea. 

Unfortunately, Corporate Voice hasn't 
been revised for a while, and it works only 
with older versions of the better-known 
word processors or with ASCII files. You 
may need Word for Word totranslate back 
and forth. However, used properly, Cor- 
porate Voice can help your writing. 


Street Atlas USA for Windows 
This CD-ROM from DeLorme Mapping 
features maps showing just about every 
street in the country. I used to keep city 
maps of everywhere I've been, because I 
never know when a novel will need a scene 
set in another city; but this 1s up to date, 
takes up less room, and is easier to use. 
It's also surprisingly complete, with maps 
of towns I've never been to. 

If you need it, you'll like it a lot. Rec- 
ommended. 


Last.Bat 

А few months ago, I mentioned replacing 
computer batteries. Shortly after that, I 
heard from Accumation, reminding me 
that I should have used their Last.Bat, 
which never needs replacing. Last.Bat con- 
sists of a rechargeable battery and a con- 
nector to plug it into the computer's pow- 
er supply. It's simple to install, and it 
works. 

I installed a Last.Bat on a Zenith Z-248 
some years ago. It worked fine, the only 
problem being that I forgot to remove it 
before passing that machine along. I sup- 
pose it’s working still. I’ve put the new 
Last.Bat in my 486/33, since I expect to 
have that for years. Obviously, you can 
live without Last.Bat, but it makes one 
less thing to worry about. Recommended. 


Comdex Spring/Windows World 
It was quite crowded at Comdex/Windows 
World, with plenty of enthusiasm and 
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SMM EXATAPE ` 
WHY FOOL AROUND 
WITH ANYTHING ELSE? 


Unlike standard, off-the-shelf 8mm video or computer media, EXATAPE™ is 
designed for the 8mm data storage market. 

EXATAPE’s rigid manufacturing specifications ensure maximum reliability and 
capacity to support the high recording density of your 8mm cartridge tape subsystem. In 
addition, an advanced media formulation results in extended archival/shelf life, increased 
reliability, greater durability and tape stability, and extended drive head life. 

Whereas 8mm video media may be suitable for everyday video recording, 
| irregularities and unpredictable quality cancompromisedata integrity and jeopardize 
drive performance. 
ни | 5о for superior performance in all of your 8mm data storage applications, 
и in choose EXATAPE from EXABYTE Corporation, the original manufacturer of 
Ing zi F^ т all 8mm cartridge tape subsystems. 
Ж For more information call your 8mm tape drive supplier or EXABYTE. 
4 And remember, EXATAPE is the only media recommended for use in 
a 8mm cartridge tape subsystems. Why fool around with anything else? 


EXABYTE 8mm data 
cartridges, cleaning 
cartridges, and cartridge 


holders provide a total 
backup solution. Headquarters 1-800-ЕХАВҮТЕ 
Eastern U.S. (407) 352-5622, Ext. 82 
Central U.S. and Canada (708) 953-8665 
Western U.S. (408) 370-6107 
Europe (Amsterdam) 31-3403-51347 
Circle 47 on Inquiry Card EXABYTE Corporation 1685 38thStreet Boulder, CO 80301 


(R ESELL ER S: 4 8 ) P ©1992 EXABYTE Curparaiion. EXABY TE is a registered trademark and EXATAPE is a trademark of EXABYTE Corporation. 
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excitement. It wasn't that there was so 
much that was really new as that things 
long expected finally became real. IBM 
showed off OS/2 2.0. Quarterdeck was 
showing Desqview/X again, but this time 
they're shipping it. Windows 3.1 is real 
and out there, and so are a lot of Windows 
applications we've long awaited. 

This was the third Comdex at which 
BYTE has giventhe Best of Show awards. 
It's hard work. Along with the other BYTE 
editors, Roberta and I have to run all over 
the show floor looking for the best new 
products; then the B YTE editors get to- 
gether (in what is for me the best editorial 
meeting of the year) to argue about which 
products will have the biggest impact on 
users and the industry. 

This year, the system and best-of -show 
awards went to Zenith's new Z-Note lap- 
top series. Interestingly, Zenith won last 
year with their Mastersport 386SL lap- 


ITEMS DISCUSSED | 


Corporate Voice ....$249.95 


Autobook: 


top—and l'm writing this on one, having 
decided that of the crop of laptops I have at 
Chaos Manor, this is the one I prefer to 
carry. I turned on the Mastersport well be- 
fore takeoff when | got in my seat at the 
Los Angeles airport, and I didn't turn it 
off until we landed in Chicago. The bat- 
teries held up just fine despite my having 
the screen brightness turned well up. The 
Z-Note series promises to be as good as 
the Mastersport I’m carrying, and it adds 
built-in network connections. It can even 
be upgraded to active-matrix color. 

I’ve always been fond of Zenith lap- 
tops. For years, I carried the Supersport 
SX despite its weight because of its key- 
board and bright screen. I can report that 
the Supersport is still working. It was 
stolen last fall and recovered by the San 
Diego police in a raid. All the identification 
had been removed from it, but when the 
police turned it on, up popped my name. 


Finance 10................ $69.95 


I' ve just sent it on another torture test, and 
I expect it to do fine. Zenith makes rugged 
equipment. 

I haven't had a chance to work with the 
other BYTE Best of Show products. 

Alas, this year we didn't have a cate- 
gory for new technology, which is a pity, 
because I think the most exciting product 
at Spring Comdex was Cyrix's line of 486 
chips. There's the 4868L C-25, which di- 
rectly replaces the 3868 X-25 to more than 
double the system's speed. Cyrix had one 
demonstration in which they had unsol- 
dered the 386SX chip and replaced it with 
their own; it was the fastest “386SX” I’ve 
ever seen. They have a tiny 486 chip set for 
laptops and a chip that is pin compatible 
with the 386 but converts it to a 486. In a 
year ог 50, there won't be any reason not to 
have a fast computer system. 

There was a lot more at Comdex. I saw 
the Video Machine, a board that does 
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АРА›2.0....,.... а $89.95 
Intermedia Design Systems, 
Inc. 

950 New Loudon Rd., 

Suite 200 

Р.О. Box 10 

Latham, N Y 12110 

(518) 783-1661 

fax: (518) 783-1666 

Circle 1146 on Inquiry Card. 


CD-ROM of 

World War II.............. $129 
Quanta Press, Inc. 

1313 Fifth St. SE, Suite 208C 
Minneapolis, MN 55414 
(612) 379-3956 

fax: (612) 623-4570 

Circle 1147 on Inquiry Card. 


CompareRite .............. $140 
Jurisoft 

955 Massachusetts Ave. 
Cambridge, MA 02139 

(800) 543-6862 

(617) 864-6151 

fax: (617) 661-0630 

Circle 1148 on Inquiry Card. 
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Scandinavian PC Systems 
Р.О. Box 3156 

Baton Rouge, LA 70821 
(800) 487-7727 

(504) 338-9602 

fax: (504) 338-9670 

Circle 1149 on Inquiry Card. 


Courier HST Dual 
Өїапайага.................... $1295 
USRobotics, Inc. 

8100 North McCormick 
Blvd. 

Skokie, IL 60076 

(800) 342-5877 

(708) 982-5010 

fax: (708) 982-5235 

Circle 1150 on Inquiry Card. 


End Note Plus ............. $240 
Niles & Associates, Inc. 
2000 Hearst St., Suite 200 
Berkeley, CA 94709 

(510) 649-8176 

fax: (510) 649-8179 

Circle 1151 on Inquiry Card. 


Financial Software Co. 

P.O. Box 481290 

Los Angeles, CA 90048 
(800) 332-2983 

(213) 658-7731] 

fax: (213) 658-7868 

Circle 1152 on Inquiry Card. 


486SLC-25 

(OEM pricing only: $119 
each in quantities of 1000) 
Cyrix Corp. 

2703 North Central Expy. 
Richardson, TX 75080 

(214) 234-8387 

fax: (214) 699-9857 

Circle 1153 on Inquiry Card. 


Graphic 

Workshop 6.1 ............... $40 
Alchemy Mind works, Inc. 
P.O. Box 500 


Beeton, Ontario, 
Canada LOG 1 AO 
Circle 1154 an Inquiry Card. 


Lasermatch. .................. $99 
IEPS Electronics 

11391 Meadowglen Dr. 
Houston, TX 77082 

(713) 558-0010 

fax: (713) 558-9738 

Circle 1155 on Inquiry Card. 


Accumation, Inc. 

8817 Southwest 129th Ter. 
Miami, FL 33176 

(305) 238-1034 

fax: (305) 252-3674 

Circle 1156 on Inquiry Card. 


SERIOUS TO $295 
WordStar 
for Windows ............... $495 


WordStar International, Inc. 
201 Alameda del Prado 

P.O. Box 6113 

Novato, CÁ 94949 

(800) 227-5609 

(415) 382-8000 
Circle 1157 on Inquiry Card. 


Lotus Write for 

Windows 2.0 ............... $199 
Lotus Development Corp. 
Word Processing Division 
1000 Abernathy Ка, 
Building 400, Suite 1700 
Atlanta, GA 30328 

(800) 831-9679 

(404) 391-0011 

fax: (404) 698-7653 

Circle 1158 on Inquiry Card. 
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BEFORE PROTECTING 
YOUR SOFTWARE... 


...Against piracy and unauthorized use, 
make sure that your protection system has 
all the following qualities: 


A GOOD HARDWARE KEY 


Hardware-based software protection 
systems are now the standard worldwide. 
However, not all keys are the same. A good 
key should have all the 
following features: 


¥ Compatibility and transpa- 
rency, The key should work E: 3 
without any problem on your ЖЕГІН 
customers' computers. The ч ) 
user should be able to forget 
the key after connecting it. 


М Unbreakable electronics. А 
customized ASIC (Application 
Specific Integrated Circuit) 
component should be 
integrated in the key. This 
prevents reverse engineering 
апа makes cracking virtually 
impossible. 


МА unique and inaccessible 
software developer's code burnt into the 
ASIC. (This code should not be held in the 
key's memory, where it can be read and 
altered.) 


V/ A Read/Write Memory inside the key 
should be available on demand. The 
memory should be writable in the field, on 
any PC, without any special programming 
equipment. 


Y Very low power consumption, enabling 
the key to work even under the worst 
power conditions, on PCs and laptops, with 
or without a printer. 


POWERFUL 
SOFTWARE 
oince it's practi- 
cally impossible to ^ 
crack or duplicate — 
a key having all 

the features 
mentioned above, a 
pirate will usually go for the 
software linking the protected 
program to the key. Therefore, 
check that your protection soft- 
ware has all of the following: 


¥ А Linkable Protection Module 
with which calls can be made to 
the key from any point in the 
protected program. 


^" DOS, SCO Xenix & Unix-386, 05/2, 


М An “Envelope” installation program. 
Such programs enhance security while 
making it possible to protect a software 
even without its source code. 

v Sophisticated antidebugging and 
encryption mechanisms. 


HASP®, THE PROFESSIONAL 
SOFTWARE PROTECTION 
SYSTEM, OFFERS YOU ALL 
THESE FEATURES AND 
MORE: 


HASP was designed by a team of computer 
experts, professional cryptologists, and elec- 
trical engineers. As a result, HASP keys are 
supported by what is probably the best soft- 
ware in the market, and the HASP system 
has worked on every computer it has been 
tried on. In addition to all the features 
mentioned above, HASP provides: 


УҒА Full Authorization 
System for | 
protecting 
dozens of | 
programs 

using only 
one key. 


V/ A Pattern 
Code Security 
System (PCS) 
enabling parallel processing of multiple 
calls by the Linkable Protection Module. 


Y A Virus Detection option that can be 
incorporated in the protected program to 
check whether it has been infected by a 
virus or tamperec with in any way. 


V/ Several HASPs can be connected one 
behind the other. 


М Operating systems supported: 


WINDOWS, AIX, AUTOCAD, PHAR-LAP, 
ERGO and RATIONAL DOS Extenders. 


¥ NetHASP provides full support for 
protecting DOS and WINDOWS software 
under network environments, including 
Novell dedicated & non- dedicated 
servers, Lan Manager, Lantastic, Banyan, 
DLink, and all NET-BIOS based LANs. 


IN A TEST CARRIED OUT BY 
AN INDEPENDENT LAB, 


HASP WAS THE ONLY KEY 
WHICH WAS NOT 
BROKEN‘. 


Circle 13 on Inquiry Card. 


AND THE BOTTOM LINE: 


we offer some of the most competitive 
prices in the market. 


Since 1984, HASP has enabled 
thousands of software producers in 
more than 40 countries, including 
several Fortune 500 companies, to 
protect their software. 


To learn more about why so many 
professionals have chosen HASP, please 


contact: 
ALADDIN 
KNOWLEDGE 
SYSTEMS LTO. 


15 Вей Oved St, Tel-Aviv, Israel 
P.O.Box:11141 Tel-Aviv 61110 
Tel: 972-3-5375795 

Fax: 972-3-5375796 


In North America: 


ALADDIN 
SOFTWARE SECURITY 


306 Weymouth St., 

Dix Hills, NY 11746, USA 

T 800-223 4277 
516-586 2845 

Fax: 516-586 1602 


¢ Australia Conlab Pty. Ltd., Tel: 3 8985685, 
Fax: 3 8995759 W Belgium Akkermans bvba, 
Tel: 3 2338826, Fax: 3 2315438 

Y Czechoslovakia ATLAS Ltd., 

Tel*Fax: 2 766085 W^ Denmark SC Metric a/s, 
Tel: 42 804200, Fax: 42 804131 

м France Logidata Intl., Tel: 50707375, 

Fax: 50753144 W Germany CSS GmbH, 

Tel: 201 740860, Fax: 201 748644 

М Greece Unibrain SA, Tel: 1 6856320, 

Fax: 1 6474943 W Holland Akkermans ВУ, 
Tel: 45 241444, Fax: 45 245515 W Italy Partner 
Data S.r.l., Tel: 2 33101709, Fax: 2 347564 

v/ Korea Hanil System Inc, Tel: 2 5639161, 
Fax: 2 5538079 V/ New Zealand Training 
Solutions, Tel: 4 5666014, Fax: 4 5697190 

v/ Poland Systherm Tel: 061 45065, 

Fax: 061 324134 W Portugal Futurmatica Lda., 
Tel: 1 4116269, Fax: 1 4116277 

v Spain PC Hardware, Tek 3 449 3193, 

Fax: 3 3337497 V Switzerland Opag AG, 
Tel: 61 7112245, Fax: 617115355 

v/ Taiwan Teco Ltd., Tel: 2-5219676, 

Fax: 2-5425939 V^ Turkey Mikrobeta Ltd., 
Tel: 4-4677504, Fax: 4-4670274 

* CT Magazine, May 1990. 

© Aladdin Knowledge Systems Ltd. 1985-1992 
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USER'S COLUMN 


broadcast-quality video editing on a PC; a 
whole raft of multimedia hardware and 
software, including new sound and video 
products from Media Labs and Creative 
Labs; a wonderful new monitor from 
ViewSonic, as well as new monitors from 
NEC; a ton of video cards; and, as they 
say, much more, some of which I'll be 
talking about in the next few months. 

One other thing: B YTE and IntelliQuest 
presented a breakfast seminar about mar- 
keting strategy and the future of the com- 
puter industry. І went expecting to be 
bored; but even though I hate breakfast 
meetings, I was fascinated. Nobody told 
me to recommend this, but if you want to 
find out how new technology gets adopted, 
you can get this briefing at IntelliQuest 
seminars, or much of the information 15 
available through the BYTE salespeople. 

Every year I leave Comdex exhausted, 
but I’m glad I go. 


Winding Down 

The computer book of the month is Larry 
Pina's The Dead Mac Scrolls (Peachpit 
Press, 1992). It’s all about simple but secret 
ways to fix puzzling Mac problems; trust 
me, if you have a Mac, you definitely need 
this book. 

The not-quite-computer book of the 
month is Civilization by Johnny L. Wil- 
son and Alan Emrich (Prima Publishing, 
P.O. Box 1260CIV, Rocklin, CA 95677, 
(916) 786-0449). If you're serious about 
playing Civilization, this is the book you 
need. The book of the month is Graham 
Fuller's The Democracy Trap (Dutton, 
1991), an analysis of political/social prob- 
lems we face as the cold war ends. I’m 
currently writing on the same subject. This 
is well worth reading. 

The shareware of the month is Graphic 
Workshop 6.1, which is available on BIX 
and GEnie. This is a truly useful program 


for converting graphics image formats as 
well as for generally messing about with 
PC graphics. 

By next month, I may have a report on 
OS/2, and ГІ certainly have a number of 
new Windows products. The PC world 
just keeps changing all the time. Isn't that 
wonderful? E 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer who 
also earns a comfortable living writing 
about computers present and future. Jerry 
welcomes readers' comments and opin- 
ions. Send a self-addressed, stamped en- 
velope to Jerry Pournelle, c/o BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. Please put your address on the let- 
ter as well as on the envelope. Due to the 
high volume of letters, Jerry cannot guar- 
antee a personal reply. You can also con- 
tact him on BIX as " jerryp." 


Microsoft Probe 100 ............... $149.95 Supra Fax Word for Word 
Windows 3.1 .......... $149.95 Eastern Time Designs, Inc. Modem ................... $169.95 . Professional................. $149 
Microsoft Word 2626 Brown Ave. Supra Fax Mastersoft, Inc. 
for Windows 2.0 ......... $495 Manchester, NH 03103 Modem V.32bis.....$399.95 699] East Camelback Rd., 
MS-DOS 5.0............. $99.95 (800) 872-4383 Supra Corp. Suite A320 
Microsoft Corp. (603) 645-6578 7101 Supra Dr. SW Scottsdale, AZ 85251 
1 Microsoft Way fax: (603) 623-8930 Albany, OR 97321 (800) 624-6107 
Redmond, WA 98052 Circle 1162 on Inquiry Card. (800) 727-8772 (602) 277-0900 
(800) 426-9400 (503) 967-2440 fax: (602) 970-0706 
(206) 882-8080 QuickPay 2.0............ $59.95 fax: (503) 967-2401 Circle 1169 on Inquiry Card. 
fax: (206) 883-8101 Intuit, Inc. Circle 1166 on Inquiry Card. 
Circle 1159 on Inquiry Card. P.O. Box 3014 Z-Note 320L 

Menlo Park, CA 94026 TimeTable of History Model 60.................... $3599 
Norton Desktop (800) 624-8742 CD-ROM. а" $99.95 Z-Note 325Lc 
for Windows 2.0 ......... $149 (415) 322-0573 The Software Tool works Model 120.................. $7299 - 
Symantec Corp. fax: (415) 322-1013 60 Leveroni Court Zenith Data Systems 
10201 Torre Ave. Circle 1163 on Inquiry Card. Novato, CA 94949 2150 East Lake Cook Rd. 
Cupertino, CA 95014 (415) 883-3000 Buffalo Grove, IL 60089 


(800) 441-7234 

(408) 253-9600 

fax: (408) 252-4694 

Circle 1160 on Inquiry Card. 


OnGuard PC-2400....$ 1590 
Clary Corp. 

320 West Clary Ave. 

San Gabriel, CA 91776 

(818) 287-6111 

fax: (818) 286-7216 

Circle 1161 on Inquiry Card. 
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Stock Master............... $149 
Trading Techniques, Inc. 

677 West Turke.yfoot 

Lake Rd. 

Akron, OH 44319 

(216) 645-0077 

fax: (216) 645-1230 

Circle 1164 on Inquiry Card. 


Street Atlas USA for 
Windows CD-ROM ....$169 
DeLorme Mapping 

Lower Main St. 

P.O. Box 298 

Freeport, ME 04032 

(207) 865-1234 

fax: (207) 865-9628 

Circle 1165 on Inquiry Card. 


fax: (415) 883-3303 
Circle 1167 on Inquiry Card. 


Video Machine 

(available in September for 
about $4000) 

Fast Electronic U.S., Inc. 

5 Commonwealth Rd. 

Natick, MA 01760 

(508) 655-3278 

fax: (508) 650-0447 

Circle 1168 on Inquiry Card. 


(800) 553-0331 
(708) 808-5000 
Circle 1170 on Inquiry Card. 


ПЕТ 2 $149 
ZS1800E iuum $199 
Zero Surge, Inc. 

103 Claremont Rd. 
Bernardsville, NJ 07924 


(908) 766-4220 
fax: (908) 766-4144 
Circle 1171 on Inquiry Card. 


2 PEOPLEIN THE 
COMPUTER BUSINESS 
HAVE BEEN IRYING 

TOIMPROVEON 
COMPAQ FOR YEARS. 


GUESS WHO Н 


It wasn't easy. Chan ging a company our size never  thatstretch the envelope 


я : қ of technology at prices 
is. But we listened to our customers, we studied our 6y P 


that our customers will 


competitors, we took a long look in the corporate 


find compelling and our 
mirror. Then we did the only thing we know how вързан ahonid ња. 
to do. We rolled up our sleeves апа went to work. well, competitive. 
What you won't see 
are stamped-out, second- 
rate products with the 
COMPAQ name stuck on 
at the end of somebody 
else's assembly line. 
While that may be the 
way of the world, it's 


not the COMPAQ way. 


We've always believed 


that the performance, 
The result of all this distribution and, nat- compatibility, reliability, 
work will begin to ap- гау, new products. and actual affordability 
pear in the weeks to Everything from inex- of a computer has more 
come. You'll see new pensive machines for to do with innovation 
prices, new customer basic computing needs, ^ than with imitation. 


support, new ways of to advanced products So instead of asking 


NALLY DID IT? 


1200 of the world’s fin- 
est computer engineers 
to forget all they knew 
about building great com- 
puters, we asked them 
to take all they knew 
and build great inexpen- 
sive computers. 
Engineering to cost vs. 
engineering at any cost. 
And as the best engi- 
neers do, they saw this 
not as a limitation, but as 
a challenge. A hurdle to 
overcome. A problem to 
ponder, twist, push, pull 
and ultimately solve. 
They questioned man- 
ufacturing techniques, 
they challenged our sup- 
pliers, they turned every 
aspect of every process 


upside down, inside out 


and sideways until they 
had managed to shake 
out every unnecessary 
cost or component. 

No more over-think. 

No technology sim- 
ply for the sake of new 
technology. 

And along the way to 
our new and improved 
destination, we learned a 
little something. 

We learned that what 
makes a COMPAQ PC 
more than just maer 
computer isnt simply the 
engineering. Or design. 
Or component quality. 
Or product testing. 

It's not just the more 
tangible things such as 
compatibility or near- 


zero defect production 


or the dozens of other 
examples you'll be dis- 
covering for yourself on 
the following nine pages 
of this advertisement. 
When all is said and 
done, what truly makes a 
COMPAQ PC far more 
than simply another com- 
puter is simply passion. 
The passion to push 
technology, the passion 
to recognize the idea 
whose time has come, 
the passion to listen and 


learn and adapt to what- 


ever our customers may 


want today while antici- 
pating what they might 
need tomorrow. 

In other words, the 
passion to do things right 


for the customer. 


LOMPAA 


AT MOST COMPUTE 
STANDS FOR REPLIC 


It's hard to believe, but at some PC companies the 


engineering department Is nowhere to be found. 


Which stands to reason, since most other computers 


aren't engineered, they're copied. And, as with all 


copies, something is frequently lost in the translation. 


What happens when 


companies lack the engi- 


neering depth to make 


new things happen? You 
guessed it...new things 
don't happen. 

A fact few understand 


better than the 1200-plus 


engineers at Compaq. 


The same engineers 
who developed the first 
portable computer with 
dual-mode monitor and 
an industry standard for 
compatibility. And the 
world's first desktop PC 
with concurrent bus. 


The same engineers 


who designed and deliv- 
ered the first 386 PC. 
And managed to break 
the 32-MB barrier in 
hard-drive technology. 

Just for starters. 

So what have we been 
up to lately? 


Among other things, 


R COMPANIES, R&D 


we just introduced the 
worlds first lightweight 
386SL/25 notebook PC 
with 120-MB hard drive 
and full desktop expan- 
‘sion capability. 

Our engineers have 
developed sophisticated 
Windows accelerators, 
and conducted extensive 
research and testing to 
optimize Windows 3.1 
performance on every 
COMPAQ computer. A 


test other companies will 


no doubt leave you to 
perform on your own. 

We've even been de- 
signing enhanced fault- 
tolerance features into 
our drive array adapters 
to make data reconstruc- 
tion and retrieval easier, 
more automatic and far 
less disruptive to every- 
day operation. 

As you read this, were 
working on dozens of 
new computing ideas. 


Some will arrive next 


week. Some next year. 

Some may change the 
way you look at com- 
puters forever. Others 
will simply make next 
years COMPAQ prod- 
ucts work a little better. 

And finally, some will 
be just the kind of ideas 
our competitors have 
been looking for. 

Ideas that wouldn't 
occur to them, however, 
until they looked inside 


a COMPAQ PC. 


LOmPAE 


VARIETY MAY ВЕ 
BuT Io ACOMPUTER 


THE KISS 


° to the increasingly com- 


If you've ever attempted to put together a PC 


LJ 8 1 а а ft d [ 
network, even one that's relatively simple, you шк EA іы 


° . | computer network envi- 
know just what we mean. It can be time consuming. 


ronments, compatibility 


Nerve wracking. Sometimes even traumatic. And 


problems arise. 


that’s when everything goes according to plan. It's like being ata bad 


Now obviously, vari- 
ety is a fact of life when 
dealing with networks. 
There's probably not a 
single LAN that doesnt 
include a few PCs from 
one manufacturer, some 
more from another, and 
still more from a third. 
(Not to mention a vast 
assortment of peripher- 
als, interface cards and 
operating systems.) 

And, being a leading 
proponent of PC tech- 


nology, we're certainly 


not suggesting that you 
scrap all your hardware 
and start from scratch 
with strictly COMPAQ 
products. 

We do recommend, 
however, that as your 


needs expand, you think 


a little differently about 


how you approach your 
next PC purchase. 
Because, as you may 
have noticed, when you 
put bargain -basement 
variety components to- 


gether and subject them 


cocktail party. Nobody 


talking to anybody and 


everybody blaming the 
one who brought them 
all together. 

And suddenly you find 
your well-thought-out, 
master- minded PC net- 
work has turned into a 


house of cards hit by a 


ІНЕ SPICE Or LIFE, 


rather stiff breeze. 

On the other hand, 
there's Compaq. 

Unlike other comput- 
er companies, we have an 
entire group of engineers 


who are dedicated exclu- 


sively to testing network 


and communication hard- 
ware and software. 

In addition, we have 
teams of engineers who 
continually monitor the 
everyday performance of 
all COMPAQ computers 


within various network 


environments. Working 
with the world's major 
software companies like 
Novell, Banyan, SCO, 
Microsoft, and others, 
they test all COMPAQ 
products in very active, 


multi-user environments 


for hours, days and even 
months on end. 

To make integration 
easier, we offer COMPAQ 
TechNotes and ToolKits, 
the most sought-after 
guides in the computer 


industry for multi-vendor 


NETWORK, IT COULD BE 
Or DEATH. 


network installations. 
Asa result, you can 
be assured you're getting 
products designed, engi- 
neered and thoroughly 
tested to operate within 
the most complicated 


network environments. 


In short, products built 
by a company dedicated 
to solving potential PC 


network integration prob- 


COMPA 


lems in our offices. 
That way you don’t 
end up having to solve 


them in yours. 


WHAT YOU DO WITH А Со 
ІНЕ FACT [HAT YOU MIGH 


is a computer owner's 


Not too long ago, Denise Anderson of Morrison, 


Colorado, left her COMPAQ notebook PC 1n, of all 


worst nightmare. 


Computers subjected 


places, her driveway. When next seen, the 6.9-pound 
to the kinds of condi- 


computer had become a speed bump for 1.3 tons of 2. yes emuld*enly 


automobile. When next used, it started up just fine. encounter during the 


Now, that may have 
been a bit surprising to 
Denise, but at Compaq, 
the engineering depart- 
ment didn't so much as 
raise an eyebrow. 

After all, when a PC 


is designed to withstand 


the slings and arrows of 
today's business world, a 
small thing like a minor 
traffic mishap is all in a 
day's work. 

If you walked into 


the Compaq testing lab- 


oratories, what you'd see 


height of summer in the 
Sahara. Or midnight in 
an Arctic winter. 
Humidity, tempera- 
ture, power-cycling and 
thermal-shock tests per- 
formed while the unit is 


up and running, not just 


MPUTER IS YOUR BUSINESS. 
TACTUALLY Do IT Is OURS. 


for a few hours, but for 
days and weeks to simu- 
late years of ЕРЕ use. 

Keyboards that are 
pounded and punched 
millions of times, often 
with dust, dirt, ashes 
and other kinds of con- 
taminants dumped into 
their workings. 

Portable computers 
being opened and closed 
up to 20,000 times to en- 
sure the integrity of the 
hinges. And dropped 
over and over again 
from terrifying heights, 
right onto their most 
vulnerable corners. 

Just to make sure 
that your notebook PC 
can survive a couple ofun- 


attended hours stuck in 


the trunk of your car. Or 
the power surges of your 
electrical system. Or 
even an occasional heavy- 
handed operator. 

But the important 
part of the story isn't 
simply that we put our 
products through one of 
the most rigorous testing 
programs in the entire 
computer industry. 

The important part 
is they survive it. 

That means reliabili- 
ty and serviceability are 
designed into the prod- 
ucts, not added on as 
an afterthought. 

It means thermal sim- 
ulations to determine 
the best locations for 


components and cooling 


devices. And electrosta- 
tic discharge protection 
integrated into the sys- 
tem from the start. 

It means consistency 
of component quality 
from one production 
run to the next. And to 
the one after that. 

It means, quite sim- 
ply, that the ultimate 
goal of every Compaq 
engineer is to design a 
product that works, and 
keeps on working, no 
matter what. 

А product, in other 
words, that won't break 


down under the pres- 


sures of today's complex 


business world. 
Even when the pres- 


sures come to 1.3 tons. 


| LOMMPAL | 


FOR SERVICE AND SUPPO 
ARE NOT STANDING 


With our new service and support program, what 
you need is what you get. In fact, our technical 
support staff resolves 95% of all calls in under 15 


minutes. And for questions that require greater 


expertise, we have engineers ready to get on the line. 


АП of which is just 
part of CompaqCare, a 
comprehensive new pro- 
gram designed to provide 
you with everything you 
may need when it comes 
to service and support. 
Quickly and easily. 

Our free on-site* one- 
year, limited warranty, 
for instance, will cover 
practically anything that 
could happen to any of 
your COMPAQ hard- 
ware, anywhere it occurs 
in the U.S.A. or Canada. 


And, unlike most of our 


competitors programs, 
the new Compaq on- 
site warranty covers 
every product we build. 

And no matter where 
you take COMPAQ por- 
table or notebook PCs, 
they're also backed by 
a worldwide, one-year, 
carry-in warranty. 

So wherever business 
takes you—from Tokyo 
to Turkey, Britain to 
Berlin—you can feel 
perfectly comfortable 
taking your COMPAQ 


portable along with you. 


We also give users the 


flexibility to choose from 
over 2,000 Authorized 
COMPAQ Reseller ser- 
vice locations. 

Or you can call on us 
directly for service. 

For companies with 
technicians already on 
board, we offer a self- 
varii program that 
gives you access to all the 
support resources you 
need to perform what- 
ever service you may 
find necessary. 


And, of course, while 


RT, JUST CALL. OPERATORS 
BY. ENGINEERS ARE. 


increasing the scope of 


our warranty programs 
has certainly been our 
priority, we've also been 
working on many other 
important aspects of 
customer support. 
Whenever you have 
questions, for example, 
the Compaq SMART 
System provides all our 
support personnel with 
a sophisticated informa- 
tion bank comprised of 
thousands of hours of 
troubleshooting and 


engineering expertise. 


Which meansthe person 
who answers your callis 
certain to supply you 
with consistent, smart 
answers to all of your 
questions. And take care 
of even your most press- 
ing problem. We even 


have on-line access with 


. most of the major soft- 


ware companies to help 
you quickly take care of 
those software-related 
difficulties that you may 
encounter. 

Youll also gain 24- 


hour electronic support 


through three different 
services: CompuServe, 
PAQFax, and QuickFind, 
our CD-ROM technical 
reference library. 

If, after all of the 
above, you're still not 
quite convinced that our 
new service and support 
program is one of the 


most comprehensive in 


the industry, call us on it. 


1-800-345-1518. 

On the other end of 
the phone, you'll find a 
whole bunch of people 


looking for trouble. 


LOMPAA 


A THOUGHT FOR 
‘THOSE WHO APPRECIATE 
ІНЕ VALUE OFA DOLLAR 
As WELL AS THE 
VALUE OF A COMPAQ. 


“Now that we've made clear all the the above, yes even the 


things that Compaq stands for, let prices, give us a call at 
us make it clear what we won't 1-800-345-1518, Ext. 205, in 
stand for anymore. High prices. We the U.S., 1-800-263-5868, 
have a new mission. А new goal.  Ext.205, in Canada. 

1 provide you with Іп other words, рго- We think you'll like 
Compaq quality, Compaq ducts that are exactly what we have to say." | 


research and development, ^ what you need, easy to 


Compaq reliability and find, and priced right. —Eckhard Pfeiffer 
testing and service and Thats what Compaq is President, CEO 
support at the most com- all about today. Compaq Computer 
petitive prices possible. For the details on all of Corporation 


" — "—— — © o 
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*This service is provided by contracted Service Providers and may not be available in certain geographic locations. Contact the Compaq Customer 
Corporation. All RightsReserved. Printed in the U.S.A. COMPAQ, DESKPRO, SYSTEMPRO Registered U.S, Patentand Trademark Office. QuickFind, PAQFax and CompaqCare are trademarks of Compaq 
Computer Corporation. 


upport Center for further details. © 1992 Compaq Computer 


Circle 29 on Inquiry Card. 


Buy with 


In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 


Ask These Important 
Questions 


е How long has the company 
been in business? 

е Does the company offer 
technical assistance? 

e [sthere a service facility? 

ө Are manufacturers warran- 


ties handled through the 
company? 

* Does the seller have formal 
return and refund policies? 


е [5 there an additional charge 
for use of credit cards? 


e Are credit card charges held 
until time of shipment? 


e What are shipping costs for 
items ordered? 


© Direct Marketing Association, Inc. 1988 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 


Purchasing Guidelines 


e State as completely and ac- 
curately as you can what 
merchandise you want in- 
cluding brand name, model 
number, catalog number. 


e Fstablish that the item is in 
stock and confirm shipping 
date. 


е Confirm that the price isas 
advertised. 


e Obtain an order number 
and identification of the 
sales representative. 


e Make a record of your . 
order, noting exact price in- 
cluding shipping, date of 
order, promised shipping 
date and order number. 


If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., 
NY 10017. 
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This message is brought to you 


by: 


the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, N Y 10017 
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COVER 
STORY 


FEATURE 


The PC Gets 
More 
Personal 


smaller, smarter systems from Apple, Dell, and Gateway 2000 
usher in a newera of portable computing 


OWEN LINDERHOLM, STEVE APIKI, AND MICHAEL NADEAU 


ortable computers are about to get a lot smaller. In the process, they will gain 
new features while sacrificing little, if any, power. Small computers will be- 
gin to take new forms as well, to fill a demand that conventional portables 
cannot. This change is the beginning of a new generation of computers that 

will cater to the diverse needs of both veteran and novice users. 
The driving force behind these new portables is the industry's need to expand the 
computer market. Key breakthroughs in technology are feeding the process. Stor- 
age devices are getting smaller. IC designs sport fewer chips, system boards have 


Appie is pioneering a new type 
of computer called a Personal 
Digital Assistant, a device that 
you can easily сату anywhere 
and that adapts to your style 
of working. Other vendors, such 
as Dell and Gateway 2000, are 
trying to achieve the same goal 
by making conventional PC de- 
signs more portable and pow- 
erful. The ultimate goal for both 
camps is to broaden the user 
base for personal computers. 
Apple may have the best 
chance. 
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shrunk, and power requirements are lower. 
Two distinctly different portable comput- 
er designs have emerged: a new breed of full- 
featured subnotebooks and advanced PDAs 
(Personal Digital Assistants). Dell Comput- 
er and Gateway 2000 have introduced two 
charming notebook PCs. Both provide good 
performance, sacrificing few amenities, in 
packages weighing no more than 34 pounds. 
Feature for feature, these units stack up well 
next to their 6-pound notebook cousins. 
Hot on the heels of the Dell and Gateway 
products are subnotebooks based on Phoenix 
Technologies’ Companion PC reference de- 
sign. BYTE has not seen a working model 
of the Companion PC, but plans call for it to 
weigh less than 3 pounds and feature a PC/ 
Chip CPU, a PCMCIA card slot, and, most 
important, embedded software built around a 
common shell, making the unit ready to go 
and easy to use right out of the box. 
Apple’s pen-based Newton, on the other 
hand, is a clean break with the past. It re- 
sembles a computer only in that it uses a 


| CPU and has an LCD. The Newton's closest 


relatives are hand-held systems such as 
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Sharp Electronics' Sharp Wizard and Hewlett-Packard's HP 
95L X. HP plans a pen-based version of this popular portable, 
says Kermit Yensen, product manager f or the HP 95L X. However, 
the Newton is much more powerful than present-day hand-helds. 


Apple's Radical Departure 

The Newton is a pen-input device that combines a fast, new CPU 
with a multitasking operating system in a sleek package that 
weighs less than a pound. At about 74 by 34 inches, it can fit into 
a jacket pocket (see photo 1). A lid folds back to uncover the 6- 
by 3-inch screen, which doubles as the digitizing surface. 

For storage, the Newton uses a single PCMCIA 2.0 card. Its slot 
is actually a superset of PCMCIA called TRIMbus—a full 32-bit, 
intelligent, multimaster bus that can accept PCMCIA memory and 
peripheral cards, as well as multiple, more complex devices. Ap- 
ple expects that most add-on applications and peripheral cards will 
include additional memory. The Newton also has a small speak- 
er for digitized sound output, and Apple is considering adding а 
microphone and voice-recognition capabilities to future models. 
The Newton uses flash EPROM. Low-end models will have 1 to 
2 MB of memory; high-end models will climb to 20 MB. 

The Newton's designers chose the ARM (Advanced RISC 
Machine) 610 processor (seethetextbox “Apple ARMs Itself” 
on page 134). Apple says this CPU gives the Newton up to two 
times the computing performance of a Mac Ilfx, and the ARM 
processor requires only about half a watt of power. At press time, 
Apple was still evaluating what type of battery the Newton would 
run on and refused to estimate battery life, although sophisticat- 
ed power management software is part of the operating system. 

Apple gave the Newton a lot of horsepower so that it will be 
easy to use. Conventional low-power CPUs can’t drive the ap- 
plications and interface that make the Newton unique. The New- 
ton’s advanced handwriting-recognition software and its Intelli- 
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The metamo phosis of portable comput rs since the earliest models has been 
rst, portables simply got smaller, lighter, and faster. 
the time of the Tandy Model 100, they b gan to diverge into two gro, 
better versions of DOS-based laptops айа even smaller but less powerful spe- 
cialized units. The latter group diverged again into the hand-held “ 
category represented by the Sharp Wizdrd and the pen systems beginning with 
2 in the Apple Newton. 
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gent Assistant software, which anticipates a user's intentions, 
areavailable at all times. 


NewtOS and the Intelligent Assistant 

NewtOS is the Newton's new, nonderivative, fully preemptive 
multitasking operating system. It is designed to work effective- 
ly in limited memory and uses an object-based data and view 
architecture. Applications use a forms engine called Forms Run- 
ner to overlay windows ontounderlying object data. These forms 
can be easily created and edited with simple pen controls. Apple 
says it developed its own operating system because nothing else 
available would work with the limited resources in the Newton or 
was able to take advantage of the ARM CPU. 

As aresult of the preemptive multitasking of NewtOS, the 
Newton can use multiple handwriting recognizers simultane- 
ously. Apple is planning to supply a printed-text recognizer, a 
graphics recognizer, and a pen-command recognizer that work to- 
gether. They can arbitrate among themselves to make sure that the 
appropriate recognizer makes the best possible choice. In addition, 
Apple is working with Paragraph International in Boulder, Col- 
orado, on cursive-handwriting recognition. 

From the brief demo BYTE saw, the printed-text recognizer in 
the Newton is very capable. It can automatically detect that words 
written in a line go together and that several written lines make a 
paragraph. It doesn't need special input tools like boxes, combs, 
grids, and underlines. It also knows about the size and spatial 
relationship of letters and numbers so that it can correctly rec- 
ognize complex algebraic equations or differentiate large and 
small text and display it in different font sizes. It can even rec- 
ognize text written at an angle. 

The handwriting recognizer is better than most others that are 
currently available and is at least on a par with the new recognizer 
in Go Corp.'s PenPoint. Also unique to the Newton is that its 
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recognizer runs under a multitasking operating system. Several 
recognizers run in parallel, recognizing characters and words as 
you write. It performs a recognition not necessarily in written 
order but, rather, as soon as it is confident that it has a good 
match. For example, if you write delicious drink, it might rec- 
ognize the word drink before it finishes deciphering delicious. 

Even more impressive is the graphics recognizer. This is linked 
to an underlying object view of graphical information. For ex- 
ample, if you sketch a circle, it is immediately recognized and 
transformed into a perfect circle. If you erase a section of the 
circle, precisely that arc is removed from the object. If you then 
draw two lines away from.the ends of the arc, the recognizer 
snaps them to the endpoints, makes sure they are parallel, and 
merges them to produce a graphical object, such as a thermometer 
bulb. The graphical recognizer automatically recognizes sym- 
metry and parallel lines. It wil! be especially useful in applications 
such as architectural sketching, CAD, project planning, forming 
tables, and general sketching. 

The Newton’s screen is a virtual infinitely scrollable notepad. 
You simply start writing and sketching, and the Newton creates 
a document with a time and date stamp. Apple has managed to 
limit the number of pen commands to six, which underscores its 
commitment to keep it simple. For example, to start a new doc- 
ument, you draw a horizontal fine across the page. At the bottom 
of the screen are controls for rapid scrolling and for access to 
the Intelligent Assistant, filing, the address book, the calendar, for- 
matting, and other applications. 

The most impressive software technology on the Newton is the 
Intelligent Assistant. It can interpret complex commands to the 
Newton and, as a result, perform a multitude of combined oper- 
ations. The Intelligent Assistant uses a table of common words and 
phrases and matches recognized text against these to build up 
its command interpretations. 
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Photo 1: 7/е Newton is the first in a series of what Apple 
refers to as PDAs. This pen-input hand-held system combines 
a fast RISC processor with an innovative new operating system 
and software. Apple expects to sell the Newton for less than 
$1000 when the system becomes commercially available in 
January 1993. 


One Step Ahead 

Apple's goal with the Intelligent Assistant is to make software that 
anticipates a user's intentions. For example, if you jot down 
notes during a meeting and they include the phrase сай! Michael, 
you can select the phrase with the pen and tap on the Intelligent 
Assistant icon. The program recognizes that you want to call 
someone named Michael and pops up your address book with 
all the Michaels selected. It also shows only'their phone-number 
field. You pick the correct Michael, and it dials his number by is- 
suing the appropriate tones through the built-in speaker. 

Dialing a number is almost too simple for the Intelligent As- 
sistant. You can highlight the phrase fax a letter to Susan Jones 
along with the main text of a letter. The Intelligent Assistant 
finds the name Susan Jones in your address book, builds a letter 
using your letterhead and appropriate salutations and formatting, 
and automatically faxes the letter. If а fax modem is not con- 
nected, it puts the fax in an out box for deferred transmission. 

Since the Newton is an Apple product, it includes a Trashcan. 
When you select a document and drag it to the Trashcan, the on- 
screen document crumples itself up and lobs itself into the can, ac- 
companied by appropriate sound effects. 

Tim Bajarin, vice president of Creative Strategies Internation- 
al, a Santa Clara, California, market research firm, says the In- 
telligent Assistant is Newton's "greatest feature." He adds, "Ap- 
ple should also get high praise for the audio feedback. When 
you use the Rolodex, you can hear the corners of the paper turn." 

The Newton shows off in other ways, too. If you hold the pen 
tip down, it turns into a highlighter. Dragging the highlighter 
down the left side of a series of lines of text selects them all. 
The context-sensitive help system is somewhat like the Balloon 
Help in System 7.0 for the Macintosh. 


The Importance of Communications 
Communications is critically important for the Newton. Larry 
Tesler, head of Apple's Personal Electronics Division, says that 
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Enabling Technologies 


MICHAEL NADEAU AND ED PERRATORE 


or years, everyone from science 
fiction writers to industry nota- 
bles has told us what the ultimate 
personalcomputer should be. We 
simply have not had the technology to 
build one. But breakthroughs in many 
areas will soon enable computer man- 
ufacturers to build smaller, more func- 
tional versions of existing models, as 
well as completely new designs. Two 
areas are of critical importance: mass 
storage and wireless communications. 

The recently announced 1.3-inch Kit- 
tyhawk hard drive from Hewlett-Pack- 
ard (see photo A) is a prime example of 
enabling technology. The drive mea- 
sures only 2 by 1% inches and is less 
than % inch high. The hard drive comes 
in either 14- or 21.4-MB capacities. 

The Kittyhawk has other features 
that make it an ideal storage device for 
very small computers. The 5-volt drive 
requires only 1.5 watts for a read and 
1.7 W fora write—important numbers 
for battery operation. And it's tough. 
According to HP, it can withstand an 
operating shock of 100 g's—the equiv- 
alent of dropping it 3 feet onto a con- 
crete surface. 

HP claims that a wide range of prod- 
ucts will use this drive: cellular phones, 
laser printers, copiers, instrumentation, 
and video games. However, subnote- 
books, hand-helds, and pen systems 
are the likely early users of the Kitty- 
hawk. 

Prior to the Kittyhawk, 1.8-inch hard 
drives have been available in Type 3 
PCMCIA-card format. MiniStor Pe- 
ripherals, for example, sells a 64-МВ 
unit primarily for small notebook PCs 


Photo A: Hewlett-Packard's new 
Kittyhawk 1.3-inch hard drive will 
give manufacturers of hand-held 
computing devices more flexibility in 
design. Available in capacities of up 
to 21.4 MB, the Kittyhawk is less 
expensive and uses less power than 
solid-state memory cards. 


and pen systems. The challenge for HP, 
MiniStor, and other hard drive vendors 
is to increase capacity while reducing 
size and power consumption. Jim 
Miller, marketing director at MiniStor, 
says capacities tend to double for the 
same size media every year without 
significantly increasing price. He says 
MiniStor will offer an 82-MB 1.8-inch 
drive next spring for $380, the same 
price the 64-MB unit sells for now. 
Size and power consumption are 


closely related. Media size is only one 
factor in reducing the mass of an en- 
tire hard drive. The interface, with its 
connector and associated circuitry, rep- 
resents much of the bulk, and the more 
components to the interface, the more 
power it consumes. HP worked with 
AT&T Microelectronics to bring the 
chip count on the interface down to 
seven. The PCMCIA connector has al- 
ready proved its ability to minimize the 
size of the connector. 

Flash EPROM memory, or solid- 
state memory, is touted as an ideal stor- 
age medium for small systems, but it 
has three drawbacks: low capacity, rel- 
atively high power consumption, and 
high price—even with Intel's recent 
and dramatic price reductions. For a 
single PCMCIA flash EPROM card, 
20 MB is the highest capacity avail- 
able. Also, 5-V flash EPROM cards are 
only now becoming available, and they 
still require more power on a write than 
rotating media do. Intel plans to sell a 
20-MB PCMCIA memory card for 
$611, or more than $30 per megabyte. 
Compare this to the 64-MB MiniStor 
drive, for which the cost per megabyte 
is less than $6, dropping to about $4.64 
at 82 MB. 

Flash memory is dropping in price 
and increasing in capacity, but it is not 
gaining ground on rotating media. Y et, 
flash memory may be the only choice 
where space is tight, storage require- 
ments low, or shock resistance a high 
priority (with no moving parts, flash 
ЕРКОМ< are nearly shock-proof). In 
fact, Miller expects solid-state mem- 
огу to capture the market for storage 


Apple's goal is to let people "be in digital contact anywhere." To 
achieve this goal, Apple needs to implement wireless networking 
and eventually create or hook into a global wireless communi- 
cations system. (See thetext box “Enabling Technologies" above.) 

In practice, for a global network to operate, it has to make use 
of a global communications infrastructure, such as the public 
phone system (cellular) or packet radio links. A global wireless 
network would let you use your PDA to link into a wide array of 
services: E-mail, on-line services (e.g., BIX or CompuServe), 
electronic news sources, and electronic paging. 

As a first step, Apple is including a point-to-point infrared 
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wireless network capability in the Newton. This will have a very 
limited range and require the communicating infrared units to 
be in line of sight with one another. This infrared link will be 
used for direct Newton-to-Newton communications and to link the 
Newton into an AppleTalk network. Apple has developed an en- 
hancement to LocalTalk to handle the disruptive break when 
moving over the boundary between two nodes. Apple's scheme 
is similar to most other currently available infrared links, except 
that it uses AppleTalk as its standard. This scheme transparent- 
ly deals with dynamic node assignment. Apple also plans a future 
infrared link that will enable simultaneous connections to multi- 
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devices under 20 MB. 

Solid-state memory has another ad- 
vantage: flexibility in design. The Com- 
panion PC reference design calls for 
no rotating media. Instead, it will use 
low-capacity memory cards. Since the 
Companion PC is targeted at a con- 
sumer market, price is a priority. By 
eliminating a large-capacity storage de- 
vice, it can sell for around $600. The 
PCMCIA slot provides a means to add 
functions or memory at a later date. 


The Wireless Connection 

Wireless communications is the glue 
that bonds everything together. We’ve 
all heard a variation of the following 
scenario: As you go about your work- 
day, your mobile computer polls the 
airwaves for many preselected types of 
messages. Maybe you want to have up- 
dates on stock quotes, instant notifica- 
tion of incoming MCI mail, or faxes 
sentto you wherever you happen to be. 
When your correspondence arrives, 
your digital buddy signals you. You 
can respond immediately through the 
same medium. Unfortunately, this sce- 
nario won't happen soon. 

The most commonly mentioned 
broadcast media are packet radio and 
cellular communications. These rel y 
on base stations to receive and trans- 
mit signals. Coverage, depending on 
whose service you use, can vary great- 
ly. Ardis, a packet-radio network spon- 
sored by IBM and Motorola, currently 
operates in over 400 major metropoli- 
tan areas through more than 1000 ra- 
dio base stations. Plans for the next five 
years call for adding 900 more base 
stations and “roaming support” equip- 
ment (to help people in transit main- 
tain contact). Ardis transmits at speeds 
of 19,200 bps or 4800 bps. 

Ardis's main competitor is RAM 
Mobile Data, a joint venture of Bell- 


south Enterprises and RAM Broad- 
casting. RAM Mobile Data has links 
in the 50 largest metropolitan areas and 
plans to increase that to 100 by mid- 
1993. Packet radio in general might be 
getting a boost soon if the FCC frees 
another 200 MHz of the radio spectrum 
for private use, as it is expected to do, 
according to Anne-Lee Verville, pres- 
ident of IBM's General Sector Divi- 
sion. This would double capacity. 

Cellular players include the recent- 
ly announced consortium of IBM and 
nine cellular carriers, which includes 
McCaw Cellular Communications, 
GTE Mobile Communications, Con- 
tel Cellular (owned by GTE), and Bell 
operating companies (except Bell- 
south). The purpose of the consortium 
is to increase the amount of data traffic 
this can be carried; packet-radio sup- 
porters have been quick to point out 
cellular's limited capacity, and this 
move is meant to counter that criti- 
cism. The group has announced that 
field trials of its CelluPlan II service 
will begin mid-summer in San Jose, 
California. 

Competition in broadcast data ser- 
vices is good for keeping prices down 
and advancing the technology, but it 
has its downside. Dave Lunsford, di- 
rector of advanced portable systems for 
Dell, says, "The biggest problem is in 
determining what is going to become 
the de facto standard way to transmit 
data. Is it packet radio like RAM Mo- 
bile or Ardis, or is it cellular? My guess 
15 that vendors are going to try to offer 
the capability for both." 

Having both options open could be 
an advantage to users. “If you're buried 
in a parking garage or the second level 
of a subbasement and you want to send 
cellular, you've got a problem. Packet 
radio will get out, but the signal for cel- 
lular is too weak," Lunsford said. Cel- 


lular transmits at a continuous 0.5-W 
signal; packet radio is in the milliwatt 
range until it actually transmits packets; 
then it uses a 15- to 20-W blast. How- 
ever, Nick Kauser, senior vice presi- 
dent and chief technology officer of 
McCaw, has stated that McCaw might 
use 1.2 W of power to allow the sig- 
nal to pass through obstacles. 

The business market for wireless 
data communications is only beginning 
to heat up. For the consumer, it is a 
long way off. "[Wireless communica- 
tions for the consumer] is three more 
years away. Everyone wants it, but it 
won't happen until it is affordable, is 
easy to use, and has a low-power in- 
frastructure," says Gerry Purdy, senior 
director for portable systems at Phoenix 
Technologies. No low-cost wireless so- 
lution currently exists for hand-held 
devices. You can buy wireless modems 
for small computers, but they can cost 
as much as $2000-—obviously too high 
fora consumer device. 

Because the signals need a relative- 
ly high amount of energy, minimizing 
power consumption is more trouble- 
some. "If the hand-held PC is in the 
3-pound range, it's going to cost at 
least a pound— maybe as much as a 
pound and a half [—of battery to ac- 
commodate the wireless modem]. 
That's about 50 percent of the total 
weight," says Lunsford. “If you want to 
get the battery weight down," he adds, 
“you'll have to have a relay station on 
practically every street corner" to re- 
duce the power requirements for the 
signal. 

Erecting millions of relay stations 
won't happen. More likely are contin- 
ued research and improvements in both 
the infrastructure and the hardware. 
The industry seems to be in agreement 
that low-cost wireless mobile commu- 
nications will eventually be a reality. 


ple points and operate at higher speeds. 

TheNewton will include a link to allow it to transfer data be- 
tween the device and desktop systems (i.e., PCs and Macs). In fact, 
in recognition of the PC's market dominance, Apple is putting 
more emphasis on the development of a PC link than of a Mac 
link. The link will operate similarly to LapLink, making a wired 
connection between the PC and the Newton and running a straight 
file transfer application. The Newton will support the major PC 
and Mac text and graphics formats but will limit these as much as 
possible to save code space. More formats will be added at later 
dates to accommodate more applications on both platforms. 


Seeking a Bigger Market 

Apple says the personal computer has achieved limited market 
penetration. Only 15 percent of American households have one. 
Studies performed by Apple show that most potential users of a 
hand-held device want to be able to take notes, sketch, scribble, 
and make lists. They then want to be able to manipulate and or- 
ganize these documents, schedule items, keep track of people 
and appointments, share information, and fax and print docu- 
ments. These tasks, Apple says, fall into three basic categories: 
capturing information, transforming it, and communicating it. 
The Newton can recognize free-form text and graphics; integrate 
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Apple ARMs Itself 


he processor at the heart of Ap- 

ple's new Newton technology is 

the ARM 610—а CPU designed 

by Advanced RISC Machines in 
Cambridge, U.K. It was developed by 
ateam of designers who cut their teeth 
developing systems around the Rock- 
well 6502. The team, at the time part of 
the U.K. computer manufacturer Acorn, 
was not impressed by the 16-bit pro- 
cessors being offered by other manu- 
facturers, so, in 1983, they began to de- 
sign their own. Apple began evaluating 
the processor in 1988, and in 1990, it 
invested in ARM. The company be- 
came independent, being jointly owned 
by Apple, Acorn, and VLSI—one of 
the chip manufacturers who builds 
АВМ devices. 

Announced last year, the ARM 6 
processor (see photo À) is a macro cell 
consisting of just 33,494 transistors. А 
macro cell is a design subunit that can 
be recalled from a VLSI CAD system, 
allowing it to be tucked into the cor- 
ner of a piece of silicon, leaving plen- 
ty of room for custom design. The 
ARM 6 macro cell is a full 32-bit pro- 
cessor with 31 registers, 17 of which 
are available to a programmer. It uses a 
three-stage pipeline, a hardware multi- 
plier, and a 32-bit barrel shifter to speed 
up instruction execution. The RISC 
pedigree is apparent in its having only 
| O different instruction types. ARM 
claims the processor will score 30,000 
Dhrystones. (The Dhrystone test runs a 
mix of instructions to provide a gener- 
al idea of performance.) This makes it 
considerably faster than the 40-MHz 
68030 in the Mac IIfx, which achieves 
10,840 Dhrystones. 

As a macro cell, the ARM 6 gives 
systems developers complete flexibil- 
ity, allowing them to specify what oth- 
er system functions should be closely 
coupled withthe processor. Apple spec- 
ified the ARM 610 as the processor it 
required; it adds a 4-KB cache, an 
MMU (memory management unit), and 
a write buffer to the ARM 6 macro cell. 
Although the other elements are inter- 
esting, it is the MMU that is unique in 
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Photo A: The remarkable size of the 
ARM 610 is only apparent when 
compared directly with a 
universally recognizable object. 
GPS (GEC Plessey Semiconductors) 
recently became the second source 
for the ARM processor range. 


providing virtual memory control and 
memory permission access. 

The virtual memory control uses a 
translation buffer so that recently de- 
coded addresses are quickly available. 
It also uses a neat trick to provide fast 
table walking for traversing a list of in- 
direct pointers. 

Memory permission access may 
sound a little obscure, but it is actually 
à core technology that is required to 
develop a truly object-oriented operat- 
ing system. The memory controlled by 
the processor is divided into domains. 
Client objects can be created in the do- 
main and prevented from manipulat- 
ing other objects except with permis- 
sion from the domain manager. This 
forms the basis of a persistent object 
store. If an object is referenced but is 
not in memory, the subsequent fault 
can be used to activate the code used to 
fetch that object from the persistent ob- 
ject store. 

Persistence is a key concept in cre- 
ating an object-oriented operating sys- 
tem. Even more crucial from a perfor- 
mance perspective, however, is garbage 


collection. As an object goes out of 
scope (dies), it continues to use mem- 
ory until the memory is freed. Anyone 
who has used Smalltalk will have ex- 
perienced the frustration of waiting 
while the garbage collector frees up the 
heap space when it’s full. The ARM 
MMU divides the memory into live and 
dead regions, thus allowing a separate 
process to garbage-collect the dead 
memory while an application concur- 
rently uses the live memory space. 

The MMU was the key to the ARM/ 
Apple relationship. In working with 
Apple's software designers, the ARM 
engineers created the level of hardware 
support that the software required. But 
the advantages of the ARM technology 
for Apple go beyond the design. 

A major consideration for Apple was 
the unusual measure of MIPS/milli- 
amperes. Desktop systems designers 
tend not to worry about the power con- 
sumption of the processor, but any 
portable system needs to be power- 
thrifty in order to preserve battery life. 
The ARM 610 uses some neat power- 
saving tricks that allow it to deliver 
0.10 MIPS/mA (an Intel 960 delivers 
around 0.02). 

Another important factor for Apple 
was the size of the processor. Small, 
portable devices require miniaturized 
surface-mount components. The ARM 
610 is just 1.4 millimeters thick and 22 
mm square and comes in a 144-pin 
TQFP (thin quad flat-pack). Тһе actu- 
al silicon inside is back-lapped (i.e., 
ground down) to make it small enough 
to fit in the package. Even then the 
walls of the package are so thin that 
they don't provide a hermetic seal, so 
the silicon has to be specially coated 
before packaging. 

Perhaps even more impressive is the 
time scale within which the ARM 610 
was developed. From specification to 
delivery of complete silicon took just 
four months. Small wonder that ARM 
succeeded where others have failed— 
that is, in being the first U.K. company 
to have its CPU included in a mass- 
market product. 
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WE DIDN'T HAVE TO PUT OUR 
OPTICAL PRODUCTS ON PEDESTALS. 
JERRY POURNELLE DID. 


66 I am pleased to report that I’m sold. The 
„is as solid as a rock. ... Thus, 
I'm discontinuing testing. Now I'll just use the drive. 

..Inow rely on the Pioneer erasable optical disks for 
backup, for primary storage of really big files, and for 


Pioneeer optical drive.. 


archive copies of software. . . you 
really need something so easy to use 
that you'll routinely use it for 
backup. . .the Pioneer DE-S7001 will 
do the job very well indeed. Recom- 
mended. Byte (9/91) 


The Pioneer six-pack CD-ROM р 
Minichanger is great. We've had itin. Б 
operation for the best part of the year | 


now, on a number of different sys- 
tems. ... It has always performed 
flawlessly. . .it changes drives a lot 
faster than you'd expect it ёо... . It's 
really fast. ... Accesses that used to 
take many seconds are now nearly 
instantaneous. Accesses that took 
over a minute now take a few sec- 
onds. I always did like the 
Minichanger. ... Now it's even bet- 
ter.... Incidentally, the Pioneer 


Minichanger will work just fine with a Mac. Byte (10/91) 
The Pioneer DE-S7001 dual-purpose external 

optical disk drive I’ve written about before. Log your 

wordprocessor to that, save early and often, and 

Іп a word, WORM drives look like 


you'll have it all. .. 
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| DE-S7001) 


the ultimate in backup storage. Byte (12/91) 

Suppose you erase a file? Overwrite one you 
wanted to keep? And suppose your house ар 
down? You don't have any off-site backup at all.. 
could remedy that by installing the DE-S7001 on he 


network server and archiving on 
that.... Byte (11/91) 

I have the DRM-600 running 
not only with ОЕММ386.5Ү5, but 
inside DESQview windows, which 
has the amusing result that I can 
actually have several CD-ROM win- 
dows open at олсе... . It’s surprising 
how fast you can switch back and 
forth among them. ... The Pioneer 
DRM-600. . . it's very convenient to 
have a bunch of CD-ROMs available 
without swapping. Byte (1/91) 

It's quite intuitive [the 
Pioneer CD-ROM Minichanger]: no 
instructions are required. ... 
Recommended. Byte (1/91) 

This technology is 
coming of age. Byte (1/91) “72 

For more information or for a 


free VHS videotape "Pioneering The Future," about 
Pioneer optical disk products, call 1-800-LASER-ON, 
and find out why Pioneer is the leader in optical disk 


technology. (0) I3! O NI CER: 


Pioneer DE-S7001, Pioneer DRM-608, and Pioneer DD-S5101 are trademarks of Pioneer Communications of America, lic, QEMM386.SYS and DESQview are trademarks of 


Quarterdeck Office Systems. 
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that data into a scheduler and address book; and print, fax, and 
communicate that data to PCs and Macs. 

Apple says the Newton’s value comes from its unique user 
interface, which is tightly tied to the hardware—traditional Ap- 
ple strengths. Apple believes that most people are looking for a 
set of very specific, highly customizable capabilities rather than 
the heavyweight general applications available today on PCs. 

In a reversal of past practices, Apple is licensing the technol- 
ogy in the Newton to third parties to help broaden the market. 
Sharp and other companies have already got licenses, and Apple 
expects at least one other company to launch a product based on 
the technology within a year of Newton’s launch. Apple plans to 
have the Newton in production in January 1993 at a price under 
$1000; one source at Apple says it could quickly fall to $500. 


Two Different Apples 

The Newton is a bold new initiative for Apple. It works with 
Apple’s existing products but otherwise has little in common 
with them. In fact, Apple is willing to support interconnection with 
the IBM PC standard more aggressively than with its own Mac- 
intosh products. This is not a problem, says Nick Baran, editor of 
the industry newsletter Pen-Based Computing. The Newton is a 
totally new product, “so any criticism of Apple for abandoning its 
user base is irrelevant.” 

Apple’s Tesler says that subsequent Newton products will mi- 
grate away from being business tools and toward being purely 
consumer electronics devices. He acknowledges that games will 
play an important role. 

Creative Strategies International’s Bajarin thinks that Apple has 
an excellent chance of making the Newton succeed across dif- 
ferent markets. Says Ba jarin, “Apple is the only company that can 
participate in the digital [consumer electronics] revolution across 
the board—from the business to consumer market." 


Dell and Gateway: The Road Well Traveled 
Compared to Newton's radical design, Dell's and Gateway's 
new subnotebooks are conservative. Yet all three have the same 
goal: to make computers as personal and portable as possible. 
But while Apple is using an entirely new paradigm, Dell and 
Gateway rely on proven conventional design to deliver the best 
that can reasonably be expected today from a notebook PC. 
Like the 386 notebooks of the past few years, the 34-pound Dell 
320SLi (see photo 2) is a powerful, potentially desktop-replacing 
machine that doesn't compromise on processing power, display, 
hard drive space, and keyboard layout. The Gateway 2000 Hand- 
book (see photo 3) uses Chips & Technologies’ PC/Chip CPU 
(roughly equivalent to a 16-MHz 286) and sacrifices a bit on the 
screen and keyboard. But the Handbook is smaller and nearly a 
pound lighter than the 320511. Despite the familiar feature lists, 
they represent the next wave in practical, mobile computers. 
The 320SLi crams a 20-МН? 386SL, a 24-inch 60-MB IDE 
hard drive, and up to 10 MB of system RAM into a tiny package 


Photo 2: 7he Dell 
320511 is a robust 
4-pound sub- 
notebook. Its 
performance and 
many of its 
components match 
those of heavier 
386-based 
notebooks. 
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Photo 3: The 
Gateway 2000 
Handbook is less 
powerful than the 
Dell 320SLi but is 
smaller, lighter, 
and about $1000 
less. The Hand- 
book's PC/Chip 
CPU is compara- 
ble to a 16-MHz 
286, but it can run 
Windows 3.0 
reasonably well. 


that measures 7% by 11 by 1% inches. In contrast, the Handbook 
uses а 24-inch 40-MB hard drive (splayed open to reduce height) 
and has a maximum 3 MB of system memory, but it is truly 
diminutive for a notebook at only 5 by 9% by 14 inches. The 
320SLi’s keyboard is a full-size 85-key layout, designed with a 
3-millimeter key travel---exactly the same component used on 
Dell's larger notebooks. In fact, Dell's inclusion of the standard- 
size keyboard was one of the ma jor constraints on the 32051175 
size. Gateway trimmed the Handbook's size by using a 78-key 
keyboard; it is acceptable, but not as good as Dell's. 

The 32061175 other full-size component is its 94-inch VGA 
LCD. Although it's not backlit, Dell claims an impressive 12-to- 
1 contrast ratio, similar to that of current backlit technology. The 
64-gray-scale screen is easy to read even in poor lighting condi- 
tions. The LCD fits into a lid that's remarkably thin, at only Ж 
inch. The Sharp-manufactured glass panel is mounted directly 
in its plastic housing, avoiding the added weight of a metal frame. 
The 320511 sports а full range of external ports. 

Gateway backlights its screen, but the Handbook uses 74-inch 
double-scan CGA video to achieve its small size. Although graph- 
ics and text are “squashed” due to the fewer horizontal lines, the 
trade-off of high-resolution video for portability is reasonable. The 
Handbook also has a full complement of external ports. 

Neither system has a built-in floppy drive. Instead, the 320511 
packs a single PCMCIA 2.0 memory-card socket, which is its 
primary gateway to external data. If you want to install an in- 
ternal modem or network adapter, you'll need to use the PCMCIA 
socket. The Handbook has no PCMCIA slot and relies on exter- 
nal add-ons. Dell includes an incredibly compact external floppy 
drive as part of the standard 320SLi package; the drive is not 
much largerthan a 34-inch floppy disk. Gateway’s optional flop- 
py drive is about twice the size of Dell's. 

Reduced battery size is a major contribution to trimming over- 
all size and weight. Both the 320511 and the Handbook are pow- 
ered by nickel-metal-hydride batteries, with claimed battery lives 
of 3 and 4 hours, respectively. The 60-МВ 320SLi will sell for 
$2199 and the Handbook for $1295. Both were scheduled to be 
available by the end of June. 


The Companion PC: Living Up to Its Name? 
Phoenix Technologies hopes that its Companion PC will be a 
success not only with current computer users but with everyone 
else, too. The company, which will not actually build the sys- 
tems but will instead license the design to others, is banking on 
three factors to break into the general consumer market: small size, 
low price, and easy-to-use embedded software. 

The embedded software sets the Companion PC apart from 
the Dell and Gateway systems. It supplies the basic popular 
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PRINTER BONUS: 


The Kodak Ektaplus 7016 printer gives you a built-in bonus of a convenience copier and, till August 31, 
it comes with a whole array of other bonuses! 


PUTE Here^ a high-quality 16PPM printer with the incredible convenience of a built-in Kodak copier. 
No wonder it won a Byte Magazine Award of Merit. Imagine the increase in your work 
group's productivity with a device that supports both MS DOS and Macintosh computers, simulta- 
neously, through four printer ports. If that isn't enough, plug a fax board into your PC or MAC computer, 
and the Ektaplus 7016 printer becomes a plain-paper fax machine! 
Just for the summer of '92, the Ektaplus 7016 printer comes with an impressive list of bonuses, including 
a deck of font cards, and supplies—toner and a photoconductor kit—that should last you a year. And, 
justin case you need an extra incentive to buy now, we'll throw in a $200 cash rebate. This offer ends August 31, 
so call now for the name of a dealer near you: 1 800 344-0006, Ext. 456. 
See us at PC Expo Booth #2460. 
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space - Savers 


Stand-Alone LCD Monitor $995.00 
This 10" black on white monitor is easy-to-read, yet compact. 
Resolution is 640x480 for sharp, flicker-free image. Sharp's 
high refresh rate, triple supertwist nematic technology with 
back lighting provides a super bright, low radiation screen with 
a wide viewing angle. The adjustable monitor base is only 
29x14 cm. It lets you mount the LCD monitor on vertical 
surfaces or fold for transport. Comes with 1.5 m cable and УСА 
adaptor card. No external power required. ГВМ AT compatible. 


Popular Space-Saver Keyboard $98.00 
First successful alternative to conventional keyboard saves 60% 
desk space with a foot print of 27.3 x 15.2 cm. Has full travel 
tactilly responsive keys with standard left-right spacing for easy 
touch typing. 100 keys, compatible with IBM XT/AT PS/2. Many 
language versions available. 


9" VGA Monochrome Monitor $198.00 
640 x 480 resolution black on white screen with a foot print 
to match the Space-Saver Keyboard of only 25.0 x 25.7 cm. Tilt 
and swivel stand. No adaptor card included. 

To Order 


Call Toll Free ] -800-328-2589 


1 year warranty оп АП products shown. Order direct from stock 
with 15 day full return privileges. Visa, MasterCard, AmEx charges 
and COD accepted. OEM and reseller volume discounts available. 


1-703-662-1675 


Spec Sheets Sent 
By Automatic 24 hr. 
FAX Transmission 


First Choice In Space-Saver Peripherals 


2836 Cessna Drive e Winchester, VA 22601 
Phone 703 662-1500 « Fax 703 662-1682 
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applications—communications (a fax modem is built in), word 
processing, and database management—with the added dimension 
of ease of use by insulating users from the operating system. 
This software suite, written by Lotus Development, “brings the 
functionality of a spreadsheet, database manager, and word pro- 
cessor into the PIM [personal information manager] world," says 
Gerry Purdy, senior director for portable systems at Phoenix 
Technologies. Usually, the PIM must adapt to work with the 
popular products for those applications. In the Companion РС, all 
function in a common environment. Phoenix Technologies expects 
that most systems based on the Companion PC will sell in the 
$600range. Many will be sold through mass-market channels. 


The Interface Is Key 

The winner in the race to provide a mobile electronic helper for 
the rest of us will be the first to design a truly intuitive interface. 
Newton is a step in that direction, but the ultimate device will be 
as familiar and easy to use as a notebook—a paper one, that is— 
and a telephone. Bi 


This article is the result of a joint effort by five BYTE editors. Se- 
nior News Editor Owen Linderholm reported on the Apple New- 
ton from BYTE's San Francisco office. Senior Editor Michael 
Nadeau and Technical Editor Steve Apiki covered the Dell, Gate- 
way 2000, and Companion PC systems from our Peterborough, 
New Hampshire, headquarters. Nadeau and News Editor Ed 
Perratore from BYTE's New York office wrote about enabling 
technologies. Finally, Andy Redfern, our London bureau chief, in- 
terviewed the ARM folks on the Newton' s CPU. 


COMPANY INFORMATION 


Apple Computer, Inc. 
(Newton) 

20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 
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Dell Computer Corp. 
(320511) 

9505 Arboretum Blvd. 
Austin, TX 78759 
(512) 338-4400 

fax: (512) 338-8700 
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Gateway 2000, Inc. 
(Handbook) 

610 Gateway Dr. 

P.O. Box 2000 

North Sioux City, SD 57049 
(800) 523-2000 

(605) 232-2000 
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Hewlett-Packard Co. 

(HP 95L X, Kittyhawk) 

3000 Hanover St. 

Palo Alto, CA 94304 

(800) 752-0900 

(415) 857-1501 
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MiniStor Peripherals 
Corp. 

(1.8-inch hard drives) 

2801 Orchard Pkwy. 

San Jose, CA 95134 

(408) 943-0165 

fax: (408) 434-0784 
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Phoenix Technologies, Ltd. 
(Companion PC) 

846 University Ave. 
Norwood, MA 02062 
(800) 344-7200 

(617) 551-4000 

fax: (617) 551-3750 
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Sharp Electronics Corp. 
(Sharp Wizard) 

Sharp Plaza 

P.O. Box 650 

Mahwah, NJ 07430 

(800) 237-4277 

(201) 529-9593 

fax: (201) 529-9637 
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esignCAD 2D. Like Leonardo da Vinci's con- 
cept of a rotary blade aircraft, it is ahead 

of its time, .not only in technology, but also 
in cost and value. 
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DesignCAD 2D is only $349, and it has more апа ERE 
better features than the other CAD programs that E 
cost $3,000! 
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And, if you're ready for a three dimensional 
CAD program, there is the state-of-the-art 
DesignCAD ЗО... for only $499! 


So, how come theirs costs several thousand dollars т 
and ours costs а couple hundred? Со figure. (Why do “ 07у | 
you think the Mona Lisa is smiling like that?) “ MAGAZINE 


EDITORS’ EDITORS" 
CHOICE CHOICE 


Your product designed with DesignCAD? 
Let us know, and maybe we'll put it in one - 
of our ads. 


For a free demo disk 
and 16 page color brochure, 
contact: 


Ж American 


Small Business Computers, Inc. 


One American Way» Pryor, Oklahoma 74361 |j 
(918) 825-4844» FAX (918) 825-6359 


European Headquarters: 
102 Rue La Fontainee 75016 AM France 
Phone 331 45 SÉ 


Other office , 


Athens e В 
Mexico City 
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Its not about 
fixing old windows. 


Its about 
opening new doors. 


OS/2® 2.0 is more than a new version. It’s a new vision. 
А true operating system that takes your DOS, Windows" 
and О5/2 applications beyond the limitations of the 
past—lets you do more with them than you ever could 
with DOS or DOS with Windows. 

Unlike Windows, 05/2 2.0 can run multiple DOS, 
Windows and OS/2 applications at the same time, in 
separate windows on the same screen. Print a document 
and calculate a spreadsheet while you create a new 
letter. Use icons to print documents without even open- 
ing the program. You can even "cut and paste" between 
any applications—the possibilities are endless. And 
with О5/2 Crash Protection? each running application 
is protected from the next, so if one goes down it wont 
affect the others. 

Of course, there's a graphical interface that makes 
OS/2 easy to install, learn and use—the Workplace Shell? 
But maybe the best part is that for less than the cost 
of DOS and Windows, you get the capabilities of both. 
Plus all the added benefits of 05/2 2.0—including 
Adobe Туре Manager." So for a whole lot less, OS/2 gives 
you a whole lot more. 

For an IBM authorized dealer 
near you, or to order О5/2 2.0 [rom 
ПЗ М —at special introductory prices of 
$49 for Windows users and $99 from 
any DOS—call 1 800 3-IBM-OS27 


Introducing 05/2 2.0. 


- Runs DOS, Windows and 05/2 applications from a single system. 
- OS/2 Crash Protection helps shield applications from each other. 
- Now pre-installed оп PS/29 Models 56 and 57. 

- Supported on most HIBM-compatible 386 SX PCs and above. 

- 05/2 2.0 upgrade: $49 from Windows, $99 froin any DOS.** 
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anything but kidstuff. 
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Just a few dollars more moves you 
up to Sound Blaster Pro Basic. = 
With stereo sound, 7 software titles, ШШШ 7 Ба) LE 
20 voice capacity and CD-ROM А Ni 
interface, it's the number one MIT: te ^ 4 т x vp oe 
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Sound Blaster Pro ratchets the 
standard up one more notch with 
all of the above, plus a complete 
MIDI kit with adaptor and 
sequencer and even more soft- 
ware. So it can handle everything 
from Fugues to Funk. 


| NOW JUST $233. 


SOUND 
BLASTER 


CREATIVE LABS, INC. 
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Sound Blaster is а trademark ої Creative Labs, Inc. All other marks are owned by their respective companies. ©1992 Creative Labs, Inc. All rights reserved. 
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Making the Cut 


PRACTICAL 
DESKTOP VIDEO 


PART 4 


In the end, the success of your desktop video productions hinges on editing 


TOM YAGER 


ou' ve shot your video, collected your various graphics, 
and perhaps even added some original animation. Now 
comes the most important task in desktop video pro- 
duction: editing. | 

It's during the editing process that the unconnected mish- 
mash of raw materials you've amassed becomes a cohesive 
unit. Regardless of the care you exercise in shooting and plan- 
ning, only a well-executed edit will result in a quality video. 
It's also during this process that you blend audio and graphics 
overlays into your video. 

In addition to being the most important part of desktop 
video production, editing is, in many ways, the most de- 
manding. Therefore, this article is the longest and most tech- 
nical of the series. l've packed a lot of information into this 
small space and have had to leave out some details so that 
you can view the editing process from beginning to end. 


Timecode and Striping 

One thing that sets a professional editing system apart from one 
built on low-cost, consumer-quality components is accuracy— 
the relative ability of a VCR's transport mechanism to position 
itself at a specified location on the tape. Your home VCR 
probably has either a simple counter or elapsed play time to 
display the tape's position. These features roughly measure 
the movement of the tape through the machine, and they vary 
in accuracy depending on implementation. Don't expect them 
to represent the tape's position to an accuracy of better than 
1 second. 

A second doesn't seem like much, but when you're editing, 
it can be an eternity. This becomes particularly evident when 
you edit footage of a person talking. A second or more of 
slop can have you cutting in on an awkward facial expres- 
sion or some background annoyance. Editing video that was 
shot hand-held (or, as I recommended, with a Steadicam JR) 
often requires precision to cut in after the camera is stabi- 
lized and out again before the camera rattles into position for 
the next shot. 

Timecode, a digital marking that precisely identifies each 


video frame on a tape, solves the problem of achieving posi- 
tional accuracy. Quality video decks can read this digital code 
as you play the tape or record material onto it; thus, the deck's 
transports can accurately locate a specific frame. The process 
of recording timecode to a tape is called striping, and how 
and when you stripe your tape depends on how your facility is 
set up. Professional editing VCRs, such as the ones in the 
BYTE Multimedia Lab, offer built-in timecode reader/gen- 
erators as either a standard feature or an option. These decks 
can record timecode in one of two ways: either as a video 
signal placed in the invisible vertical (blanking) interval (i.e., 
the space between video frames) or as an audio signal record- 
ed to one of the deck's audio channels. The latter is most 
common for desktop video applications, and it is also the ap- 
proach that external timecode generators use. 

Youcan stripe timecode onto a tape before, during, or after 
you record video material. You should prestripe the tape you 


plan to record in an 
BVIE ACTION SUMMARY 


editing session; re- 
The editing process is what 


member that editing 
calls not only for pre- 
separates good video from bad. 


cise location of seg- 
ments on the playback 
tape but also for ac- 
curate positioning of 
edits on the recorder. 
Prestriping creates a 
timecode reference 
(usually on the audio 
track) that is not erased 
during recording. 
When you stripe a 
tape, you must also 
record a video signal. 


titles, and audio to create a pol- 
Black video generated 
by a computer graphics 


ished presentation video. 
card, a camera with 


ts lens cap on, ог ап ША 
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Good editing requires the pre- 
cision of high-quality equipment 
that supports timecode and 
external sync. In addition to 
cuts and transitions between 
different pieces of video, editing 
also involves adding graphics, 


MAKING THE CUT 


Dennis Allen 


Editor-inzGhier, BYTE Magazine 


Photo 1: The first step in video titling is creating a graphics 
file with a background made up of the key color—in this case, 
black. 


external sync unit is usually the best choice. The combination 
of black video and timecode should extend at least as far as the 
total anticipated length of your video. 1 tend to prestripe fresh 
tapes from beginning to end right after 1 unwrap them; it's a lot 
like formatting a disk. 

Professional editing decks are frame-accurate. They can read 
and write timecode, and their controlling electronics let them 
start and stop recording exactly on specified timecode locations. 
Quality decks can perform single-frame edits in which only one 
frame of video is recorded in perfect sync with the frame that 
preceded it. Single-frame edits are used primarily in recording an- 
imations. 


Getting in Sync 

Frame-accurate positioning is only one element of a clean, ac- 
curate editing system. Frames of video are recorded onto a tape 
in rapid succession, following a predictable pattern with a precise 
rhythm called sync. Where timecode handles the timing between 
frames, sync handles it within each frame. To make a clean cut 
from one video frame to another, you must make sure that the be- 
ginning of a new frame of video precisely abuts the end of a pre- 
ceding frame. Missing a frame’s boundary will throw off the 
rhythm of a video frame, producing poor results. Poor sync is 
al the root of many bad-looking edits and is something that you 
can’t fix later. 

You need to synchronize every video device you use in your 
editing session. To do this, you have to select a master sync 
source that determines the video timing of all your devices. The 
source should provide an uninterrupted video signal. Plenty of 
qualified sources are available, including video cameras. Sup- 
pliers of professional video equipment offer small, fairly inex- 
pensive "black boxes" that supply sync. 

In the Lab (as in any facility where the equipment is recon- 
figured frequently), the best source for a sync signal is a dedicated 
one. The Diaquest DQ-422 VCR controller in the Lab's PC puts 
out perfect, uninterrupted sync. ] use this source even when the 
PC is not directly used in the edit to save me considerable re- 
cabling when І switch from one configuration to another. 

Once you've identified a viable master sync source, you must 
lock all the video devices you plan to use onto that source. For 
some types of devices, this is easy: The Lab's Truevision video 
cards (NuVista+ and ATVista) can automatically synchronize 


144 BYTE * JULY 1992 


4 


Жа "i Е E d 
Photo 2: When shooting the video, you should position your 
subject so that the title will not obscure anything significant 
in the frame. 


their video signals to an external source to cleanly overlay video 
with computer-generated graphics. Some video cameras, too, 
can lock into an external sync source. Video cameras and graph- 
ics cards can adjust their video timing internally. The process of 
synchronizing a camera or graphics card to an external signal is 
called genlock. 

А more difficult problem occurs with videotape. Unlike gen- 
lockable sources, videotape possesses its own unalterable sync, 
laid down when you make a recording. To synchronize a VCR or 
any device that isn't inherently genlockable, you need a TBC 
(time-base corrector). A TBC electronically shifts the start of 
each recorded video frame to coincide with the timing taken 
from an external video signal. lt also makes an electronic record- 
ing of each video frame and plays that frame back when it sees the 
start of the sync source's frame. Most TBCs let you adjust certain 
aspects of the video that they synchronize (e.g., color saturation 
and hue). 

The drawback to TBCs is their cost: You should plan on spend- 
ing about $1000 for each video source that requires time-base 
correction. This price buys either an external unit, which may 
contain multiple TBCs, or an expansion card (with one TBC) 
that plugs into your computer. Remember, though, that you don't 
have to use a TBC for any device that supports genlock. The 
Panasonic AG-7650 S- VHS player and AG-7750 recorder both 
have built-in TBCs; this feature played a pivotal role in my de- 
cision to use these decks. 

Once you've figured out how to synchronize the devices in 
your setup, you must make the physical connections between 
them. The physical wiring for sync of a video suite is often re- 
ferred to as a sync network. If you've ever hooked up a comput- 
er network, you'll find the process surprisingly similar. 

А sync network starts at the master source and ends with the last 
device in the chain. Like any network, it must have a terminating 
resistor at the end of the wire. How the termination is handled de- 
pends on the device. The Panasonic VCRs will either pass through 
reference sync to the next device in the chain or, at the flip of a 
switch, terminate the sync network. Some devices, however, а/- 
ways terminate. If you have only one terminating device, you 
can place it at the end of your sync chain. If you have more than 
one or if your sync network needs to handle many devices, you 
can use a distribution amplifier to split your master sync signal into 
multiple outputs that you can terminate individually. 

continued 
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Editing Types and Setups 

How you connect video outputs and inputs depends on the type 
of editing you plan to do and the mix of equipment you've got. 
Generally, the more elements you roll into a video, the more 
complicated the connections get. Here are just some of the meth- 
ods possible with an affordable desktop video production setup. 

The simplest editing method is called cuts only, so named for 
the abrupt transition between edited scenes. The new scene sim- 
ply replaces the old one. If you watch a TV program or a film, 
you'll notice that the vast majority of edits are cuts. It is, therefore, 
perfectly reasonable to use a cuts-only system as your exclusive 
means of video editing. 

The simplicity of cuts-only editing is evident in the process of 
interconnection and execution. With interconnection, you can 
limit the video equipment to two units: the player and the recorder. 
If the edit doesn't call for computer-generated graphics, the con- 
nection is easy: You just patch the video and audio outputs of the 
player directly into the inputs of the recorder. In the case of the 
AG-7650 and AG-7750, the decks’ internal TBCs ensure that 
they are synchronized. You can use an external sync source if you 
wish. 

Execution of an edit in a cuts-only system requires only one 
unit: the player. A single-edit event consists of an in point and an 
out point, both identified by timecode. You need in and out points 
for the player and the recorder. Also, while the duration between 
the in and out points should match, the player's and the recorder's 
timecodes don't need to be the same. Thus, you can reduce a 
cuts-only edit session to a list of pairs of numbers representing the 
player's and the recorder's in and out points. Editing software, 
such as you'd find on dedicated video-editing consoles, lets you 
mark your in and out points interactively. The software then 
sends commands to the video decks to carry out the edits. It also 
lets you maintain a list of edits that you can save, recall, or mod- 
if y at will. 

Adding graphics to your video complicates your setup be- 
cause you can no longer simply wire your player and recorder to- 
gether. Edits get more complicated, too, because some will refer 
to material on your playback tape, others to graphics stored in your 
computer, and still others to combinations of the two (e.g., when 
titles overlay recorded video). The Lab's three computer sys- 
tems use pass-through, in which the video output from the play- 
back deck is connected to the video card's input. The card's out- 
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put is then connected to the record deck. For ordinary edits (1.е., 
cuts), the card passes the player's video signal through to the 
recorder without modif ying it. When graphics are involved, the 
graphics card either replaces or enhances the playback video. 

This setup, involving one video playback source and including 
computer-generated graphics, is something I call modified cuts- 
only. Going from one video scene to another must be done as a 
cut, but transitions between graphics and video can often include 
special effects. I don't have room here to launch into a discussion 
of these effects. My reviews of the Newtek Video Toaster (see 
“Newtek’s Video Toaster Makes Professional Video Afford- 
able," March 199] BYTE) and the AT&T GSL (Graphics Soft- 
ware Labs) StudioMaster Pro (see “Edit Video at Your Desk,” 
May BYTE) cover them in more detail. Suffice it to say that, 
when used in moderation, transitional effects are a nice alterna- 
tive to dry cuts. 

А modified cuts-only system represents the most cost-effective 
way of putting the editing portion of a desktop video production 
system together. The other alternative is an A/B roll, which in- 
volves adding a second source deck. (Thiscan go on to an A/B/C 
roll and so on.) An A/B roll system requires a computer-con- 
trolled device (e.g., the Toaster) that switches between multiple 
video inputs. With the system, you can apply transitional effects 
to edits between two video segments. An A/B roll system is con- 
siderably more difficult to manage than a modified cuts-only 
system, and | think the latter system best serves most budding 
video producers. 


Feast Your Eyes 

Some of the raw materials that make up a completed video don't 
exist in final form until you're ready to edit. Among these are 
overlay graphics (including titles) and additional audio. I'll dis- 
cuss the audio later. 

Compared to other computer-generated graphics, overlay 
graphics require some special considerations. The most com- 
mon type of graphical overlay is the title, which is often used to 
identify the person or thing on-screen or to add other textual in- 
formation without obscuring the video playing underneath. 

When you combine video and graphics, the graphics usually oc- 
cupy the foreground and fully or partially obscure the underlying 
video. This is easy to manage on most systems. With the True- 
vision cards, you can define a key color for each graphic. Wher- 
ever the key color appears in the graphic, the underlying video 
shows through. For example, if you set your key color to black and 
create a graphic of white letters on a black background, the black 
background will disappear when you execute your edit, and the 
letters will seem to float on top of the video (see photos 1, 2, 
and 3). The Toaster doesn't use key colors; it uses brightness 
(luminance) to determine which portions of the graphics show 
through to the video. In effect, this limits you to two key colors: 
black and white. 

On the Lab's PC, I use AT&T GSL's RIO to generate my titles. 
In fact, I like the quality of RIO's output so much that I often ex- 
port RIO graphics to the Lab's Mac and Amiga. The scalable 
fonts, drawing tools, and antialiasing make RIO perfectfor cre- 
ating graphics intended for overlay. Unfortunately, I don't have 
a PC editing system that lets me automatically integrate RIO ti- 
tles and graphics into my videos. 

On the Mac, I use various tools. Adobe Illustrator and Photo- 
shop make a good combination for most titling/overlay jobs. 
Symantec's More makes quick work of simple layouts. Running 
the output through Ray Dream's JAG software applies antialiasing 
to help smooth things out. To prepare a title or graphical overlay 
for a Mac-based editing session, I only need to save or convert my 
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The Amiga probably has more titling packages available for it 
than the Mac andthe PC combined. Because I’m concerned with 
quality results, I use the Toaster’s CG (character-generator) mod- 
ule. It lacks scalable fonts, but it comes with a huge assortment of 
bit-mapped fonts and a lot of third-party font support. The Toast- 
er CG also does crawls (i.e., horizontal rolling of text across the 
screen) and scrolls (i.e., vertical rolling of text). 


Cut! 

А computer's ability to automate a video-editing session is cer- 
tainly one of the leading reasons desktop video production has be- 
come so popular. Two editing systems in the Lab are housed in 
the Macand the Amiga. 

The Mac-based system runs AT&T GSL's StudioMaster Pro. 
The package takes an almost entirely graphical approach to edit- 
ing. It represents playback in and out points not only with time- 
code but with postage-stamp icons that are taken from the video. 
StudioMaster Pro uses the Diaquest DQ-Animaq to control the 
Lab’s two Panasonic VCRs and the Truevision Nu Vista+ card for 
graphics and overlays. Of the Lab’s two editing software sys- 
tems, StudioMaster Pro is the simplest to understand and operate. 
Graphics and graphical overlays are PICT files, and edits in- 
volving overlay graphics show a user-selectable key color. Stu- 
dioMaster Pro can also apply simple transitional effects between 
scenes; thus, it offers some of the benefits of an A/B roll editing 
system. 

If StudioMaster Pro’s trump card is its simplicity, the Amiga- 
based editing system can claim versatility as its domain. RGB 
Computer and Video’s AmiLink VT is a Toaster add-on that 
provides VCR control, editing software, and automatic control of 
the Toaster’s switcher module. It reltes on Videomedia’s V-LAN 
system to control the VCRs. 

AmiLink VT is more difficult to learn and use than Studio- 
Master Pro is, but it’s more capable. In addition to the Toaster’s 
four video inputs, AmiLink VT canuse the Toaster’s dual frame- 
stores (i.e., graphics buffers), background color generator, and CG 
as video sources. Each edit gets a page of its own that details in 
and out points, video sources selected, the transitional effect (if 
any), and the name of the CG page or framestore image used 
(the Toaster identifies these numerically). 

Between the two editing systems, I’d nod toward combining the 
AmiLink VT and the Toaster. The AmiLink VT can handle future 
expansion of your facility. There’s also room in the V-LAN stan- 
dard to control devices other than VCRs, including audio mixers 
and external video switchers. In the Lab’s modified cuts-only 
configuration, the AmiLink VT proved to be a stable and com- 
petent editing system. 


Grab ’Em by the Ears 

Because camcorders record audio along with video, you might 
wonder what more audio you need. Additional audio adds punch 
to your video and reinforces your message. Equipping your desk- 
top video production setup for external audio takes a little doing, 
but it’s worth it. 

Music appropriate for professional video doesn’t grow on 
trees. You can use prerecorded commercial music for a fee, but 
it can be expensive and difficult to arrange. A far better choice is 
canned production music. Killer Tracks is one of several com- 
panies that create music for use with video and distribute it on 
high-quality CDs. 

One alternative to CD production music is a MIDI file. Using 
MIDI, you gain control over the song's tempo, length, instru- 
ments, and mix. Іп effect, MIDI is a 16-track digital recording, so 
the depth and quality of the music is virtually boundless. 

Using MIDI music in a video requires a PC equipped with an 
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internal MIDI controller or sound-generating card or an Amiga or 
a Mac equipped with an inexpensive MIDI box connected to its 
serial port. You need two kinds of software: the MIDI data and the 
sequencer that creates and controls it. 

In sequencers, I’ve found no equal to Blue Ribbon Sound- 
works’ Bars & Pipes Professional for the Amiga. Its interface is 
easy to understand and so extensible that people at any musical 
level will feel comfortable with it. It processes music in real 
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time, and its time-line orientation supports sync to timecode. It can 
trigger MIDI and other events at precise frame locations, making 
it easy to synchronize your audio and video. 

The sequencer I use most frequently on the Mac and PC is 
Master Tracks Pro from Passport Designs. This package offers 
quick access to the parameters you'd most likely change in a 
piece of canned MIDI music: tempo, instruments, and duration. 
While it lacks the ease of use and breadth of the Bars & Pipes Pro- 
fessional arsenal of real-time tools, Master Tracks Pro has enough 
power to put you solidly in control of any MIDI music you buy 
or create. 

If you're fortunate enough to have a keyboard musician on 
staff, you might coax him or her into recording some music for 
your video. You can also use a notation program, such as Midi- 
soft's Studio for Windows, to tum sheet music into MIDI files. But 
if you aren't musically gifted, it's probably best to stick to canned 
MIDI files. 

Voyetra Technologies is one of many companies offering 
MIDI production music. Voyetra's MIDI files come premixed for 
the Roland SC-55 Sound Canvas, a MIDI sound module that 
uses digital sampling and internal effects to produce rich, realis- 
tic instrument sounds. This is the best-sounding module I’ve 
used, and it has dozens of ROM-based instrument sounds to 
choose from. 

If you want complete control over the shape of your video 
production music, the best electronic instrument 1 know of is the 
Ensoniq EPS 16 Plus. This digital-sampling keyboard produces 
music by playing back digital recordings. Its grand piano and 
orchestral voices are strikingly realistic, its drum sounds range 
from techno-pop to hot and heavy, and its built-in effects unit 
makes its output glow. The EPS 16 Plus has a built-in 8-track se- 
quencer that is powerful enough to obviate the need for host- 
computer MIDI gear and software. It also contains an internal flop- 
py drive that it uses to store instrument and sequencer files. What 
sets the EPS 16 Plus apart from other synthesizers is its ability to 
record sounds and use them as instruments. Y ou can use it to 
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record sound effects, "borrow" instruments from other synthe- 
sizers, or even do short voice-overs, all under the exacting con- 
trol of either your computer or the EPS 16 Plus's built-in se- 
quencer. 


Laying It Down 

You can add audio to video in several ways. On the high end 
are professional digital multitrack recording systems that record 
CD-quality audio directly to your computer's hard disk and play 
it back in perfect sync with your video. More affordable, however, 
is the analog equivalent of this approach: the multitrack audiotape 
recorder. 

You need a multitrack deck to add audio to video because 
you must reserve one or two tracks for the video's original 
soundtrack (the one recorded by your camcorder, most likely). 
Once you have captured the video's original audio, you can add 
to it, filter and process it, and otherwise manipulate it any way 
your equipment allows. Even the simple equalization of audio 
levels between scenes makes outbound audio worth the effort of 
setting up. 

In the Lab, a Tascam MIDIStudio 688 handles the audio. This 
is an 8-track cassette deck with a 20-input mixing console. It 
squeezes eight tracks onto one side of an ordinary cassette tape by 
doubling the tape's speed and applying dbx noise reduction. The 
result is incredibly good, and while the 688 is no lightweight, 
it's compact and inexpensive compared to full-digital or reel-to- 
reel systems. 

Among the 688's endearing features is its support for time- 
code, which it records as audio data on a reserved track. The 
deck itself doesn't read or generate timecode, but an external 
unit, the Tascam MIDIizer (MTS-1000), can do that and more. In 
the Lab, the MTS-1000 takes in timecocle from two sources—the 
688 and the Panasonic AG-7750 video recorder—and plays sev- 
eral roles based on the timecode data. 

] handle audio after the bulk of the editing is done so that I can 
send the entire audio program along with the accompanying 
timecode from the recorded tape to the 688. I then adjust audio 
levels, add audio effects, and add music or voice-overs using the 
remaining five audio tracks left after the timecode and the orig- 
inal stereo soundtrack are recorded. If you work in stereo, those 
five tracks disappear quickly: I reserved two tracks for the final 
stereo mix-down (I'll explain that shortly), used two more to 
carry stereo music or sound effects, and used the remaining one 
l'or voice-overs. This scheme works, but it can be limiting. For ex- 
ample, you can't effectively cross-fade between two pieces of 
music. Unless you know that your video will often be shown on 
a stereo-capable system, expending the effort to preserve full 
stereo may not pay off. 

Another common use for external audio in video is for voice- 
overs. À multitrack recorder makes these easy, but remember 
that some voices record well and others don't. Professional voice 
talent needn't be expensive, and it can be as close as your local 
radio station. 

Once you've got your music and voice-overs laid down on . 
tape, you need to do the mix-down. For a very short tape or sim- 
ple mix, you can probably get away with mixing down directly to 
the video recorder. The 688 doesn't use any automated mixing, 
but it does let you cut tracks in or out under MIDI control. For 
more complicated mixes, you'll want to mix down to a reserved 
track (or pair of tracks) on your recorder. You'll need to script out 
the mix-down, detailing which volume sliders come up or down 
at specified timecodes. Don't try anything too fancy—you only 
have two hands. If you are lucky, you can do a scripted mix- 
down in one take, although you'll probably have to make subse- 
quent passes, using moments of silence to punch in and record 
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Let's face it. Some things in this world were de- $14 more than HP's cartridge — TWIN Tm 
signed for speed. And other things, well, just weren't. and 2 МВ of memory. Cartridge 

Take Pacific Data Products' PacificPage PE/XL and PacificPage PE/XL is easy 12355 
Hewlett-Packard's PostScript Cartridge. Both give you to install. Just slip the car- l | 
10096 PostScript compatible output, but only one tridge in any LaserJet IIP, IIP Іше (оргіп! ауегарс ргарһіс раҙе 
delivers it with blazing speed. To be precise, PacificPage Plus, III, ШО, or ШР, and slide the accelerator board 
PE/XL performs up to 8 times faster than HP or any into the memory slot. It's compatible with all software 
other standalone cartridge. applications that support PostScript output. 

You're probably thinking that to get speed like this, Why wait? Call Pacific Data Products at 


you'll sacrifice print quality or pay a lot more. Nope. (619) 597-4631, Fax (619) 552-0889. 


When we say 10096 PostScript compatible output, we e "аа N SE e rok Nate) 


mean it. You'll get exactly the same output as you Dutch 801 (Tms Кта) Zapf Calligraphic 801 (Palatino) ITC Avant Garde? 
! : ІТС Bookman* Century Schoolbook IIC Zapf Chancery” 
would from HP or Adobe. We're so sure of it, that we ITC Zapf Dingbats Geta Symbol абхдефүциркАл 


back PacificPage PE/XL with a 60-day money back 
guarantee of satisfaction. 


Each typestyle comes in normal, bold, italic and bold italic treatmentsexcept for Chancery. Zapf Dingbats, and Symbol. 


As for price, just compare. PacificPage PE/XL 
includes a cartridge, an accelerator board with 2 MB of PACI FIC DATA 
memory and, of course, its impressive speed for only PRODUCTS 


AN 


Pricesbased on suggested list as of 4/ 1/92. PacihicPage PE /XL, is à trademark of Pacific Data Products, Inc, Adobe and PostScript are registered trademarks of Adobe Systems, hi. HP and LaserJet are nvjjstered trademarks of 
HawletFPacka rd Co, VhoentxPage is a registered Irademark of Phisenix Technol gies Ltd. © 1987, 1988 Phoenix Technologies Ltd. All other trade names referenced are the tridemarks or registered trade marks of the respec- бее us at PC Booth #2346 
tive ntanufacty er. Pacific Dats Products, Ine., 9125 Rehco Road, San Diego, CA 92121, USA. European Offices: England Tel 0800 51 5511, Fax (4:04:12 236540; France Tel 855065 (9, Fax (33) 1 39 63 31 20; Germany Tel Li ن‎ т 


NT Y 0130 81 3685; Ireland Tel (353) 61 475609, Fax (353) 61 475608; Switzerlind Tel {41} 22 341 2650, Fax СТІ) 22 341 06 82; Belgium Tel 078 111292; Netherlands Tel 6 0222065. © 19920 acifie Data Products, Inc. 


MAKING THE CUT 
E 3 


over mistakes. 

In the Lab, moving the mixed-down audio back to the video- 
tape was relatively easy. I put the edited videotape in the AG-7650 
player and connected its timecode output to the master timecode 
input on the MTS-1000 MIDlizer. I then connected the 68875 
timecode output to the MTS-I000's slave timecode port. I also 
connected the video output from the player to the input of the 
recorder and hooked the audio line outputs of the 688 to the au- 
dio inputs on the recorder. 

When I pushed the play button on the AG-7650, the MTS- 
1000 went into chase mode and compared the moving timecode 
from the video with the copy of it recorded on the 688. The MTS- 
1000 then commanded the 688's transport to chase to the match- 
ing timecode location. Once it fourid it, the MTS-1000 kept the 
video and audio timecode perfectly locked and made minute 
changes to the audiotape speed to keep it exactly in step with 
the video. After the video ran to the end, the recorder held a copy 
of it complete with the enhanced audio, with the original audio in 


It's a Wrap 

The information presented in this series has taken almost two 
years to accumulate, yet it represents only a part of the total desk- 
top video production story. New products and technologies are ex- 
panding the reach of desktop video production while at the same 
time making it less expensive and more accessible to a wide va- 
riety of organizations. 

The Multimedia Lab series on desktop video production is 
your guide to making decisions about desktop video. It answers 
basic questions: Is it for you? What platform is best? What soft- 
ware and hardware do you need? It also gives you a hands-on 
guide to this powerful multimedia technology. Desktop video 
production puts the persuasive power of video in everyone's 
hands. Now it's in yours. B 


Tom Yager is the director of BYTE's Multimedia Lab and аи- 
thor of the upcoming book The Multimedia Producer's Hand- 
book (Academic Press, forthcoming). He can be reached on BIX 


perfect sync. 


as "tyager" and on the Internet at tyager(Q bytepb.byte.com. 


AT&T Graphics Software Labs 
(RIO, StudioMaster Pro) 

3520 Commerce Crossing, Suite 300 
Indianapolis, IN 46240 

(317) 844-4364 

fax: (317) 845-6917 

Circle 976 on Inquiry Card. 


Blue Ribbon Soundworks, Ltd. 
(Bars & Pipes Professional) 

1293 Briardale Lane NE 
Atlanta, СА 30306 

(404) 377-1514 

fax: (404) 377-2277 

Circle 977 on Inquiry Card. 


Diaquest, Inc. 

(DQ-Animaq, DQ-422 VCR 
controller) 

1440 San Pablo Ave. 
Berkeley, CA 94702 

(510) 526-7167 

fax: (510) 526-7073 

Circle 978 on Inquiry Card. 


Ensoniq 

(EPS 16 Plus) 

155 Great Valley Pkwy. 
Malvern, PA 19355 

(215) 647-3930 

fax: (215) 647-8908 

Circle 979 on Inquiry Card. 


Killer Tracks 

6534 Sunset Blvd. 
Hollywood, CA 90028 

(213) 957-4455 

Circle 980 on Inquiry Card. 


COMPANY INFORMATION 


Midisoft Corp. 

(Studio for Windows) 

P.O. Box 1000 

Bellevue, WA 98009 

(206) 881-7176 

fax: (206) 883-1368 

Circle 981 on Inquiry Card. 


Newtek, Inc. 

(Video Toaster) 

215 Southeast Eighth Ave. 
Topeka, KS 66603 

(913) 354-1146 

fax: (913) 354-1584 

Circle 982 on Inquiry Card. 


Pansonic Broadcast 

and Television Systems 
(AG-7650 S-VHS player, 
АС-7750 recorder) 

| Panasonic Way 

Secaucus, NJ 07094 

(800) 524-0864 

Circle 983 on Inquiry Card. 


Passport Designs, Inc. 
(Master Tracks Pro) 

100 Stone Pine Rd. 

Half Moon Bay, CA 94019 
(415) 726-0280 

fax: (415) 726-2254 

Circle 984 on Inquiry Card. 


RGB Computer and Video 

(AmiLink VT) 

4152 West Blue Heron Blvd., Suite 118 
Riviera Beach, FL 33404 

(407) 844-3348 

fax: (407) 844-3699 

Circle 989 on Inquiry Card. 


Roland Corp. 

(SC-55 Sound Canvas) 

7200 Dominion Cir. 

Los Angeles, CA 90040 
(213) 685-5141 

fax: (213) 722-0911 

Circle 985 on Inquiry Card. 


Tascam 

Division of Teac America, Inc. 
(MIDIizer, MIDIStudio 688) 
7733 Telegraph Rd. 
Montebello, CA 90640 

(213) 726-0303 

fax: (213) 727-7656 

Circle 986 on Inquiry Card. 


Truevision, Inc. 

(AT Vista, NuVista--) 

7340 Shadeland Station 
Indianapolis, IN 46256 

(317) 841-0332 

fax: (317) 576-7700 

Circle 987 on Inquiry Card. 


Voyetra Technologies 

333 Fifth Ave. 

Pelham, NY 10803 

(800) 233-9377 

(914) 738-4500 

fax: (914) 738-6946 

Circle 988 on Inquiry Card. 
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Tempest 


DOS 5.0 Complete 
Now includes Tempest 
Desktop Software! 


It'sthepractical user's guide to leaming Microsoft's 
new DOS and is loaded with helpful time-saving 
techniques. Contains dozens of easy-to-follow 
examples in afriendly, easy-to-understand writing 
style. Prom installing DOS 5.0 to using the new 
features forfile, directory andstorage maintenance, 
you'll find all you need to get the most from your 
computing sessions. Topics include: 


* Using DOS new memory management features 

* Using EDIT, the new DOS 5.0 editor 

* Using QBasic, the new BASIC programming 
language 

“ Complete, comprehensive DOS command 
reference section and More 


This Special Edition includes Tempest, the 
Intuitive Graphic Shell for DOS 5.0. Tempest 
provides a graphical program manager and Shell 
for all DOS computers, using pull-down menus, 
dialog boxes and windows. Whether you need to 
move files, rename directories or launch programs, 
Tempest is the answer to easier computing. 

920 pages with 3'/2" companion diskette. 

#B151 ISBN 1-55755-151-0 $39.95 


ЕСЕР 


Order Toll Free 1-800-451-4319 


Available at B. Dalton Booksellers, Waldensoftware, Software Etc., Crown 
Books and other fine retailers nationwide. Іп the UK contact Computer 
Bookshops 021-708-1188. In Australia contact Pactronics 02-748-4700 


Abacus) 


Dept. B7, 5370 52nd Street SE Grand Rapids, MI 49512 
Phone: (616) 698-0330 • Fax: (616) 698-0325 
In US and Canada add $5.00 postage. Foreign orders outside North 
America add $13.00 surface rate or $20.00 air mail per book. We accept 
Visa, Master Card or American Express. 


Circle 9 on Inquiry Card (RESELLERS: 10). 


Windows 3.1 Complete 
Practical techniques for 
running Windows faster, 


easier, better! 

An in-depth practical coverage of the new 
Windowsenvironment from installation through 
detailed customization. Explains how you can 
maximize your productivity by using Windows 
SETUP and memory management facilities. 
Learn to exchange data between applications 
using the clipboard and new DDE and OLE. 


In addition to the dozens of time-saving tips and 
techniques for maximizing your Windows 
sessions, the companion diskette also contains 
two complete Windows utilities: Backup- to 
easily safeguard your data and Snapshot- to 
capture any screen to a graphics file. 

890 pages with 3'/^" companion diskette. 
#B153 ISBN 1-55755-153-7 $34.95 


PC intern 
For the DOS Programmer 


PC Intern is a completely revised and expanded 
edition of ourbestselling PC System Programming 
book. It’s a literal encyclopedia for the DOS 
programmer. If you program in Assembly 
Language, C, Pascal orBASIC, you'll find dozens 
of practical, parallel working examples in each of 
these languages. PC Intern clearly describes the 
technical aspects of programming under DOS. 
More than 1300 pages are devoted to making 
DOS programming easier, including: 

» COMandEXEprograms,the BIOSandservices 


* Writing device drivers, overview of ports and 
how to access them 

* [nterrupts, interrupt calls and their significance 

“ Newandexpanded appendices and much, much 
more 

An extraordinary value including 1344 pages and 


3!" companion diskette. 
#B145 ISBN 1-55755-145-6 $59.95 


| DOS 5.0 Complete: S.E. ....$39.95 Windows 3.1 Complete .... 534,95 PC Intern ..... $59.95. | 
Payment: Sub Totat:, | 
| For fast delivery О Visa California and Michigan residents add appropriate sales tax: | 
Order Toll Free Q Master Card In US and Canada add $5.00 postage and handling; 
| 1-800-451 x 9 ex. 27 О АтЕхргеѕѕ Foreign orders add $13 surface rate or $20 air тай per book: | 
| ЕАХ (616) 698-0325 Q CheckM.O. TOTAL amount enclosed siii | 
e Card #: Expires; — l — | 
Or mail this coupon to: 5 . 
ignature: 
| Abacus 3 | | | | 
| 5370 52nd Street SE, | Name: | 
| бғапаНарі45,М149512 | Company: | 
+ 
Address: 
| Û Yes, please rush City: | "- | 
| your free PC catalog ty; State: ___2р: | 
Реле  — Fexk 
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COMPUTER PRODUCTS 


Jour Natural Resource 
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Fans, Enclosures 


. Sh -- Integrated Circuits 
AN and Components Жш 


and RAM Modules 
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Jameco Tool Kits 


relar to 
Ме! Kay 1 


when 
ordering 


Terms: Prices are subject to change without notice, Items subject to availability and prior sale. Complete list of terms/warranties is available upon request. 


COMPUTER ` 


UPGRADES 


30051 | ver wi 
г high performance components 
new motherboard, more memory, 
processor. Add a hgh capaci ha he ] disi 
drive, high-resolution monitor, video card, 
and more. Our technical support phone 
team helps you make perfect upgrade 
selections for үш system. Install all items 
- yourself or we can do it for you. Ask for 
details. Ейһег way, our team backs your 
every step. Power-up and Save! 


All trademarks are registered trademarks of their respective companies. € 7/92 Jameco Electronic Components/Computer Products 


EN da eer i | 
vov Sg S. iol © 


Азда 


ba TNI. d 
ros. Rm 


Motherboards, Computer Cases, 
Keyboards, Power Supplies and Monitors 


Announcing 
JAMECO 
ServiceLine™ 


Computer Repair 
and Support 


1:800:831-8020 


Get Your Free 

Jameco Catalog Today. 
Call Our 24-Hour 
Toll Free Number 
1:800%637:8471 


Buy exactly what you want, when you 

want it, at competitive prices - with complete 
confidence in performance. Monumental results are yours with 
one phone call to Jameco, your natural electronic and computer 
product resource for over 18 years. 


A wide product selection, expert technical phone support and 
information exchange assure that you find exactly what you want. 
Our 24-hour toll-free direct or fax ordering team stands ready. 
Most items are in stock. Same-day shipping is standard and 
one-day delivery always an option. Our large inventory and 
efficient operation mean consistently competitive prices. And our 
quality-tested products are warranted and backed by a 30-day 
full refund guarantee. 


Shop on your schedule: from your office, lab or home. Just open 
our catalog, it's your resource for products and services whether 
your setting is in the home, at school or in business. Call our 
toll-free number to obtain your free catalog. 

Discover our commitment to your convenience and satisfaction. 
Make your next electronic and computer product purchase 
directly from Jameco. See why so many people, year after year, 
continue to naturally choose Jameco electronics. 


JAMECO ELECTRONIC COMPONENTS 

` COMPUTER PRODUCTS - PRODUCTS 
1855 Shoreway Road, Belmont, CA 94002 
Sales: 1°800°831°4242 
Outside US: 415-592-8097 
FAX: 1°800°237°6948 


Jameco ServiceLine™: 1-800-831-8020 
Technical Support: 1*800-831:0084 
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DISPLAY 


. TECHNOLOGIES 


CRTs are here to stay, but many other types of exciting displays are becoming available 


OLLIE C. WOODARD SR. AND TOM LONG 


iving in the information age requires tools that best al- 
low you to find, assimilate, and act on the data that 
you need. The easiest way you acquire information is 
with your eyes. That makes your computer's display 
a vital part of your system. 

Computer makers are relying more and more on the dis- 
play as an interactive control element. Unlike most other sys- 
tem components, however, a display's internal workings may 
be amystery to you. Few people have the confidence (or fool- 
ishness) to open the sealed box that holds the CRT, LCD, or 
plasma mechanisms. 

The simple readouts of earlier computers have been re- 
placed by multiple windows of information containing graph- 
ics, video, and interactive menus and controls, as well as the 
typical alphanumerics. Because of the emphasis on multime- 
dia, displays must be larger, provide better contrast and color, 
and have higher resolutions. It's also essential that they be 
ergonomically and aesthetically pleasing to the operator. This 
appropriate combination of features provides the best display 
image for your applications. (See "Color and Resolution" on 
page 171.) 

You can categorize displays into two types: light-source, or 
emissive, displays and light-valve displays. CRTs are light- 
source displays because they generate the light that forms an 
image by selectively lighting the display's pixels (see the fig- 
ure). LCDs are light-valve displays: Their pixels selectively 
transmit or block ambient lighting or backlighting to form an 
image. 

Most displays are built around CRT technology because it 
is inexpensive and has nice features. However, the growing 
need for other types of displays has created demands for dif- 
ferent technologies. FPDs (flat-panel displays) are used for a 
number of applications. For example, manufacturers have in- 
troduced LCDs in the proliferating laptop, notebook, and 
palmtop computer markets. Manufacturers are also using oth- 
er kinds of FPDs (e.g., plasma, electroluminescent, and vac- 
uum-fluorescent displays) in other applications. 

The following is a discussion of the benefits and trade-offs 


of current display technologies. We'll also examine some of 
the issues surrounding new and emerging displays. 


In the Beginning 
CRTs are still the most preva- l и 
lent display technology. Mil- 
lions of TV sets, computers, 
and workstations throughout 
the world have CRT displays. 
CRTs are the standard that 
newer technologies must beat. 
They offer good brightness, 
contrast, colors, resolution, and 
reliability, as well as a wide 
viewing angle—all at a low 
cost. No other technology for 
workstation-size displays is 
competitive in both price and 


Display Technologies 
BY OLLIE C. WOODARD SR. AND TOM LONG 


Color and Resolution 
BY MICHAEL LURIE 
171 


Monochrome to Color 
BY JOE HALLETT 
179 


HDTV 15 Coming 


to Desktop 
performance. BY BERNARD J. LECHNER 
However, a CRT takes up a 189 
lot of space. Its depth is rough- 
ly equal to its screen's diag- Displays: 


The Human Factor 
BY BERNICE E. ROGOWITZ 
195 


onal dimension. CRTs are also 
heavy and consume consider- 
able power. They produce x- 
rays and low-frequency mag- 
netic fields that are suspected 
of causing health hazards for 
full-time terminal operators. On 
the other hand, FPDs produce 
no x-rays or magnetic fields. 


Resource Guide: 
DISPLAYS 
202 


Coming into Being 

The chief virtues of FPDs are 
their low weight, thin profile, 
and low power consumption. 
In a short time, new applica- 
tions requiring the advantages 
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Table 1: AMLCDs provide color, good contrast, and high brightness at the expense of backlight power. The PALC AMLCD 
and the FLCD also perform well апа may become less expensive replacements for TFT AMLCDs. Compared to the 
other LCDs, the STNLCD costs less, but it's slower, is not as bright, has lower contrast, and is suitable for use as a 
computer screen but not as a TV screen. 


LCD type 


Canon PMLCD 
(Ferroelectric) 


Kyocera 
STNLCD 


Diagonal size (inches) 10 10 18 10% 
Required power (W) 65 39 М/А 8 
Resolution (pixels) 640 x 480 640 x 480 1280 x 1024 654 x 480 


Brightness 200 100 М/А 
(реак pixel 

luminance in 

tootlamberts) 


Colors 
Viewing angle 


Tekvision 
AMLCD (PALC) 


OIS AMLCD 
(TFT) 


24 
(80 candelas/m?) 


4096 
+20 degrees 


4096 16 


+55 degrees +40 degrees vertical, 
+50 degrees horizontal 


4096 


+55 degrees horizontal, 
+15 degrees, 
-45 degrees vertical 
60 to 1 
Video displays, 
personal 
computers, 
workstations, T V, 
high brightness 


NOW 


40 to 1 


Video displays, 
personal 
computers, 
workstations, TV 


25 to 1 


Personal 
computers 
(not for TV) 


60 to 1 


Video displays, 
personal 
computers, 
workstations, TV 


Contrast ratio 
Applications 


Availability By 1995 By end of 1992 Now 


offered by FPDs will increase demand for 
the technology. 

FPDs are generally composed of two 
glass plates pressed together, with the ac- 
tive display elements located between the 
plates. Simple flat panels, on the order of 
watch displays, form images by electri- 
cally selecting image segments to form al- 
phanumeric characters or icons. 

High-resolution FPDs use a matrix-ad- 
dressing scheme to electrically select pix- 


BUTE ACTION SUMMARY 


The consensus is that the AM- 
LCD is the heir apparent to the 
CRT. However, coming on 
strong are other types of dis- 
plays that may well be more 
suited for your applications. 
ACPDPs, FEDs, and ACTFEL dis- 
plays could find new markets 
and leap ahead of LCD tech- 
nology. 
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els using transparent, conductive electrode 
stripes on the front sheet of glass and or- 
thogonal electrode stripes on the back sheet 
of glass. The areas where the front and 
back orthogonal electrodes intersect de- 
fine the pixels and their electrical addresses 
by row and column. 

Simple-matrix, or passive-matrix, flat- 
panel control involves applying pixel data, 
or voltage, row by row. A row of pixels 
is lighted by applying a common voltage to 
the row electrode stripe while applying 
appropriate voltages to each pixel on the 
column electrode stripes to achieve the de- 
sired brightness of each pixel in the row. 
Thus, each row of pixels is lighted once 
per picture frame and then takes its place at 
the back of the queue and waits to get 
lighted again. 

To provide the desired average bright- 
ness, passive-matrix displays depend on 
high pixel brightness during the short time 
the pixels are lighted. Images on passive- 
matrix displays usually flicker at the frame 
rate because the pixels are on for a fraction 
of the frame time. But the response of the 
human eye is slow enough to filter out 
most of this effect (see "Displays: The Hu- 
man Factor" on page 195). 

The active-matrix addressing method 
increases a display's brightness and elim- 
inates display flicker by keeping pixels 
lighted most of the time. Active-matrix 


addressing uses an electronic switching 
device for each pixel controlled by the row 
electrode to gate voltage from the column 
electrode to the pixel. The capacitance of 
the pixel stores the voltage until it is re- 
freshed or changed in the following frame. 
Functionally, the active-matrix panel is 
similar to a DRAM. 

A 640- by 480-pixel monochrome VGA 
display uses 640 column electrode stripes 
and 480 row electrode stripes. Adding col- 
or to the display triples the number of pix- 
el elements and electrode stripes, with red, 
green, and blue subpixels required for each 
pixel. 

А full-color УСА display must have 
921,600 picture elements and switching 
devices for active-matrix addressing. Ev- 
ery pixel must be functional, because the 
human eye can perceive minute defects in 
a displayed image. The size and complex- 
ity of FPDs, as well as the necessity for 
100 percent pixel yield, present monu- 
mental problems in producing high-reso- 
lution FPDs that sell for reasonable prices. 


LCD Technology 

LCDs use a liquid crystal—an oily sub- 
stance containing rod-like molecules (cy- 
anobiphenyls) that respond to electrical 
fields by reorienting themselves along elec- 
trical-field lines—to transmit or block the 
light used to create an image. The most 


1,278 PAGES. 1,311 PHOTOS. 
655 CHARTS AND GRAPHS. 


| siii ! ! | ; 


48 PAGES. 3/4” x Aio. 
20 CHARACTERS PER LINE. 


ONE SOLUTION. 


Ventura — the one desktop publishing solu- In fact, Ventura can handle all of your documents with 
tion that gives you total-document control... equal ease — from flyers, sales bulletins, and newsletters to catalogs, 
regardless of size. manuals, and corporate publications. 
Take The Comprehensive US. Silver Discover Ventura’s complete publishing solution — including 
Dollar Encyclopedia.™ Over 1,200 Ventura Publisher® 4.0 for Windows, Ventura DataBase Publisher,® 
pages, 655 charts and graphs, 560 and Ventura Color Extensions. 


full-color separations... the entire book was produced 
using Ventura. Now that’s publishing. 

Then there's lilliputian Paisley, Tiny tomes like this used 
to take the typesetter up to nine tries. Ventura got it right 
the first time. That’s also publishing. 


Visit your local Ventura dealer, or call (800) 822-8221. 
Get the one answer to 
total- capability DTP. 


Ventura 


Software inc. 
Ventura. The Document Maker. A Xerox Company 


15175 Innovation Drive, San Diego, CA 92128 ° (800) 822-8221 
©1992 by Ventura Software Inc. All rights reserved. 


Ventura Publisher® and Ventura DataBase Publisher? are registered trademarks of Ventura Software Inc., a Xerox Company. XEROX? is a registered trademark of Xerox 
Corporation. The Comprehensive U.S. Silver Dollar Encyclopedia'" was written by John W. Highfill, 01992 by John W. Highfill, and is a trademark of Highfill Press, Incorporated, 
Р.О, Box 365, Broken Arrow, OK 74013. Electronic prepress was provided by EPIC Digital Imaging Center. Paisley was written by Suzanne Carlisle Crowley, ©1990 by 

Miriam D. Irwin, and published by Mosaic Press. 
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channel for each pixel row. Electrodes in the channel ionize the gas, which connects 
the pixels of the row to their respective picture data columns with a plasma switching 
action. When the plasma is extinguished, the low-leakage currents allow the pixel 
capacitances to hold the picture data for the duration of the frame. 


(Courtesy of Tektronix) 


prevalent FPDs are the 90-degree TN- 
LCDs (twisted nematic field effect LCDs), 
such as those found in watches and hand- 
held games. With no voltage (field) ap- 
plied to a given pixel, the rod-like mol- 
ecules, which are next to the electrodes on 
the glass substrate, are aligned at 0 de- 
grees. They gradually rotate through the 
liquid-crystal film until they are at 90 de- 
grees next to the opposite substrate. 
Polarized light passing through the liq- 


Deflection Deflected electron beam 


Electron 


gun M Envelope 


The electron gun produces a beam that 
is directed by the deflection yoke and 
strikes the phosphor screen to produce 
light. CRT components are contained in 
an envelope that allows the whole 
process to take place in a vacuum. 
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uid crystal is rotated 90 degrees, allowing 
it to pass through a polarizing film on the 
other side. When pixel voltage is applied, 
liquid-crystal molecules align themselves 
perpendicularly to the panel. No polarity 
rotation takes place, and light is blocked by 
the polarizing film. The liquid crystal is 
sensitive to temperature, shock, and vi- 
bration—factors that must be addressed 
before LCDs can be considered for use in 
rugged environmental conditions. 

LCDs that use ambient light require high 
ambient lighting for readability. The best 
way to view backlighted LCDs, however, 
is in low ambient light. 

Full-color LCDs use red, green, and 
blue filters on the subpixels used to pro- 
duce RGB colors. Filter losses and pixel- 
area losses in the pixel subdivision reduce 
the light transmitted to about 5 percent of 
the backlight illumination. To overcome 
the light loss, full-color LCDs require high- 
wattage backlighting. 

Manufacturers are developing several 
types of FPDs, including PMLCDs (pas- 
sive-matrix LCDs), AMLCDs (active-ma- 
trix LCDs), ACPDPs (AC plasma display 
panels), ACTFEL (AC thin-film electro- 
luminescent) displays, FEDs (field-emis- 
sion displays), VFDs (vacuum-fluorescent 
displays), and LEDs (see table 1). VFDs 
and LEDs are used for a great many ap- 
plications, but manufacturers have not 


found significant uses for them in com- 
puters and businesses. 


PMLCDs 
PMLCDS are slow because the liquid crys- 
tal used in them requires 100 to 200 mil- 
liseconds to respond to the fields applied. 
Slow response time minimizes flicker but 
results in ghosting and blurring of fast- 
motion images. Passive-matrix TNLCDs 
are unsuitable for workstation and com- 
puter screens because of their poor con- 
trast and limited viewing angle. 
STNLCDS (supertwist nematic LCDs) 
provide wider viewing angles and better 
contrast and resolution than TNLCDs. STN 
refers to an increased amount of liquid- 
crystal molecule twist in the display ma- 
terial. STNLCDs are used extensively in 
laptop computers and other portables. 
Double supertwist nematic LCDs use 
two layers of liquid crystal to improve 
contrast and viewing angle. The trade- 
off, however, is increased complexity, 
weight, and cost. 


AMLCDs 

Unlike PMLCDs, AMLCD pixels are en- 
ergized all the time. This feature improves 
image brightness. AMLCDs, some believe, 
can achieve contrast ratios of up to 100 to 
|. The active-matrix drive, usually made 
up of TFTs (thin-film transistors) or 
diodes, allows the use of faster-response 
liquid crystal, which can effectively dis- 
play video images without blurring. 

Because an active-matrix panel is es- 
sentially a giant IC with millions of TFT 
switches fabricated onto a glass plate, its 
manufacturing process is similar to IC fab- 
rication on silicon wafers. But displays are 
much larger than wafers, making manu- 
facturing more difficult and yields lower. 
Yields for small AMLCDs are beginning 
to exceed 50 percent; however, yields for 
larger sizes are still low—thought by some 
in the industry to be within the 10 percent 
range. 

Manufacturers use complex TFT redun- 
dancy, test, and repair strategies to salvage 
faulty active-matrix panels. They repair 
faulty row and column interconnections 
and replace faulty TFTs with redundant 
TFTs. It's expected that AMLCD manu- 
facturing technology will mature over the 
next few years, with resultant major price 
reductions. 

Meanwhile, AMLCD product prices are 
quite high (in the $1000 to $2000 range). 
To make matters worse for Japanese man- 
uf acturers, іп 1991 the ITC (International 
Trade Commission) levied a 63 percent 
duty on the importation of Japanese prod- 
ucts into the U.S. The ITC ruled in favor of 
the Advanced Display Manufacturers of 
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America, which claimed that to capture 
the U.S. market the Japanese were selling 
their panels for less than what it cost to 
produce them. 

OIS (Optical Imaging Systems, Troy, 
МІ) is gearing up forhigher-volume pro- 
duction of AMLCDs with a no-duty price 
advantage. In July 1991, Canon (Hiratsu- 
ka City, Japan) announced that it would 
begin producing a full-color 10-inch di- 
agonal AMLCD by the end of the year 
(the status is unknown), with a price ob- 
jective of $350 per display by 1995. A 
$350 to $400 price range appears to be a 
common objective among FPD manufac- 
turers. 


FLCDs 
Unlike the liquid crystal used in TNLCDs 
and STNLCDs, the material in FLCDs 
(ferroelectric LCDs) is bistable: When an 
electric field is applied to it and then re- 
moved, ferroelectric liquid crystal holds 
the electrical charge, much like ferrous 
materials hold magnetic fields after an ap- 
plied magnetic field is removed. This hys- 
teresis can be used to store pixel-drive 
voltages, replacing the complicated, low- 
yield TFT active-matrix arrays. Bright, 
flicker-free FLCD performance is compa- 
rable to that of TFT LCDs. The response 
time of ferroelectric liquid crystal is about 
100 nanoseconds, a feature that makes 
FLCDs especially well suited for video 
displays. 

FLCD construction is much the same 
as that of other LCDs, but the gap between 
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Photo 2: ACPDPs 
are produced in a 
wide range of 
sizes. They are 
bright, have good 
resolution, and 
come in thin 
packages. Small 
ACPDPs work 
well in 
instrumentation 
and portable 
computers. Large 
ACPDPs can 
display a lot of 
information at one 
time, which makes 
them good for use 
in computer 
terminals, CAD 
displays, and 
command-and- 
control 
applications. 
(Courtesy of 
Electro Plasma) 


the glass plates must be between 1 and 2 
microns instead of between 5 and 7 mi- 
crons. This spacing is difficult to achieve 
and maintain uniformly over large display 
areas. 

Liquid-crystal molecule alignment is 
more difficult in the thinner layers, and 
misalignments cause optical zigzag effects. 
FLCD-drive waveforms are complicated 
because they require that voltage rever- 
sals erase old data before any new data is 
stored. Furthermore, gray scale is hard to 
achieve because of the FLCD's bistable 
nature. 

Canon claims it has resolved FLCD fab- 
rication problems. In October 1991 at the 
Japan Data Show, Canon showed off an 
impressive 960- by 1312-pixel, 15-inch 
monochrome FLCD and a pair of 1280- 
by 1024-pixel, 15-inch color FLCDs. The 
company will use the monochrome dis- 
play internally on a Japanese-language 
desktop publishing system. 


PALC FPDs 
Tektronix (Beaverton, OR) has developed 
the PALC (plasma-addressed liquid crys- 
tal) display, an emerging AMLCD tech- 
nology. The plasma active-matrix panel 
functions like the TFT array, but with sim- 
pler, potentially higher-yield structures— 
channels containing an inert gas. Under 
the trade name Tekvision, the PALC con- 
cept has been developed and supported in 
part by the Defense Advanced Research 
Projects Agency. (See photo 1.) 

The PALC active-matrix approach elim- 


inates the need for TFTs, replacing them 
with ionized gas to connect each pixel to its 
data line f or application of the control volt- 
age. Data-switching times are a short 5 
microseconds per row, a speed that allows 
30-Hz frame rates for large, high-resolution 
panels. The voltage is held by the pixel- 
electrode capacitance until the voltage 15 
updated in the following frame. Leakage 
currents, prevalent in TFTs, are virtually 
nonexistent in PALC displays, resulting 
in a reduction of the voltage decay to a 
negligible value. 


ACPDPs 

ACPDPs produce light by ionizing а low- 
pressure inert gas, a technique that yields 
a glowing discharge similar to that of 
neon signs (see photo 2). When sufficient 
voltage is applied between a pixel's row 
and column electrodes, the gas achieves 
the plasma state and discharges the char- 
acteristic monochromatic amber-orange 
color. 

Unlike in other display technologies, 
once а pixel is illuminated in an ACPDP, 
it remains so until extinguished. This fea- 
ture results in the creation of a display pan- 
el with “inherent memory" it is bright and 
flicker-free without the complexity of ac- 
tive-matrix pixel drivers. 

ACPDP electrodes form a high-capaci- 
tance load for the display-driver circuits, 
which would result in high power con- 
sumption if it were not for power-recovery 
circuits. These circuits save the energy 
stored in the capacitance in each AC cycle 
and use it in subsequent cycles. Thus, 
ACPDPs are as energy efficient as other 
types of displays. 

The ACPDP's lack of refresh lends it- 
self to large displays. Photonics Systems 
(Northwood, OH) offers a 60-inch diago- 
nal ACPDP. Large displays like these can 
provide real-size images for CAD/CAM 
and desktop publishing applications with- 
out shrinking, approximating, or clipping 
the image. 

ACPDPs have fastresponsetimes with 
update rates of from 25 to 60 frames per 
second. They have bright, high-contrast, 
flicker-free images with wide viewing an- 
gles. ACPDPs are reliable, long-lived, and 
rugged. (See table 2.) 

The disadvantages of ACPDPs include 
high cost, no gray scale, and no color. The 
advent of high-volume production should 
reduce the costs of this simple manufac- 
turing process. Photonics Systems offers 
an ACPDP with gray scale, and other 
manufacturers are also developing color 
ACPDPs. 

Electro Plasma (Millbury, OH), Pho- 
tonics Systems, Plasmaco (Highland, NY), 
and other manufacturers offer displays 
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f you’ve ever tried to work on your 
favorite computer application with 
several people who are not familiar 
with computers, you may have got- 
ten pretty frustrated. Soon there will 
be a way for you to easily interact elec- 
tronically with these colleagues. 

Among the problems facing the com- 
puter industry are two issues relating 
to the importance of displays. First, 
most computers communicate through 
small displays that are about the right 
size for one person to use. This display 
size makes it tough for several people to 
work simultaneously on the same ma- 
chine. Second, most people don’t type 
and, consequently, don’t use comput- 
ers-—especially if someone is looking 
‘on as they are trying to work up the 
nerve to start hunting and pecking on 
the keyboard. 

People at Xerox PARC (Palo Alto 
Research Center) have come up with 
a solution to these problems: a com- 
puterized whiteboard (see photo A). It 
has a display large enough to permit 
many people to view it simultaneously 
from anywhere in the room and a stylus 
input that lets you write directly on the 
board. Combine a board like this with 
an interface that makes operating the 
board as simple and intuitive as writing 
on a whiteboard, and, bingo, everyone 
can play. 


А Whiteboard's 

Bells and Whistles 

You can do а lot more with a comput- 
erized whiteboard than you can with 
the typical whiteboard that hangs on 
many office and factory walls. You can 
connect a computerized whiteboard to 
a network, so you can output what you 
write on the board to a printer or a stor- 
age device. Later, you can instantane- 
ously pull up the stored data onto the 
board. 

In addition, you can scan a docu- 
ment into the board. In collaboration 
with your friends, you can mark up the 
document and save or print out an an- 
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notated version. Thus, you can create a 
document in your office and retrieve it 
later on a computerized whiteboard for 
use in a meeting or presentation. 

Another application involves con- 
necting a number of computerized 
whiteboards over a telephone line to 
create a surface shared by several re- 
mote sites. A mark you make on one 
board will appear on the other con- 
nected boards. At sites without com- 
puterized boards, your colleagues can 
follow your meeting by connecting 
their personal computers to the shared 
surface. 

Workers who are in the field can fax 
documents to such a board. With mod- 
em compression technology, common 
telephone lines offer sufficient band- 
width to accommodate this kind of 
shared application. You can see how 
this capability will enhance telecon- 
ferencing. 

At Xerox PARC, we see a number of 
important application-dependent re- 
quirements for this type of display. For 
group use as a collaborative tool, we 
believe that a moderate resolution of 


Photo A: This 
Xerox PARC 
computerized 
whiteboard uses a 
projected LCD 
and a stylus 
technology that 
were developed 
for this 
application. 
Several of these 
systems are 
connected to the 
Xerox network, 


around 40 lines per inch is adequate 
for working close to the board and for 
displaying material to people in a meet- 
ing room some distance away. 

The aspect ratio is of particular im- 
portance. Rather than a 4-to-3 ratio, 
which is standard for displays and T Vs, 
the 16-to-9 ratio proposed for HDTV 
would be more useful. The broader as- 
pect ratio reduces the height of a dis- 
play and increases its width, a feature 
that would benefit both tall and short 
users by providing more usable surface 
area. 


Importance of Image Quality 

For a shared board, color is important 
because it highlights the information 
and differentiates between the input of 
users at various sites. Although you 
don't need many gray levels for writing 
on a board, you need at least 64 levels 
of gray to recognize a video image in a 
window or on the entire screen. Having 
more gray levels would improve the 
image quality sufficiently to let you 
watch your favorite videos in your lei- 
sure time. 
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Cost-effective large displays are pro- 
jected from either CRTs or LCDs. A 
CRT-pro jected image looks good from 
a distance, but if you stand next to the 
screen, you can see the image quiver. 
This phenomenon is caused by varia- 
tions in the position of the electron 
beam that is focused on the phosphors. 
An LCD image, however, is steady 
even when youlook at it close up. Con- 
sequently, this type of image is more 
acceptable for electronic-whiteboard 
applications. 

There are two kinds of LCDs on the 
market: passive-matrix devices (e.g., 
the supertwist displays on most lap- 
tops) and active-matrix devices. Al- 
though the passive-matrix displays are 
less expensive and brighter, they have 
slower response times and cannot sup- 
port video, The active-matrix displays 
have adequate response times for video 
and tend to have more saturated colors 
because of higher intrinsic contrast. 
However, these displays are more ex- 
pensive and project darker images than 
the passive LCDs. 

Brightness is important to the quali- 
ty of an electronic whiteboard because 
it may have to compete with ambient 
light from indoor lighting or a window. 
CRTs will have real problems supply- 
ing sufficient brightness. As a result, 
the solution will come from an LCD 
technology or something new. Because 
the home large-screen TV market is 
driving this technology, you can beas- 
sured that interesting solutions are not 
far away. 


Richard Bruce manages the hardware 
systems area at Xerox PARC (Palo 
Alto, CA). He has been working with 
LCD technology and st ylus-input tech- 
nology for the past four years. Scott 
Elrod is a member of the research staff 
at Xerox PARC. He has developed new 
printing and display-input technology 


and has been the systems designer for. 


Xerox's computerized whiteboard. You 
can contact them on B1X clo "editors." 


with an extensive range of pixel resolu- 
tions and panel sizes for various applica- 
tions. ACPDPs have been interfaced to 
many computer platforms—including PCs, 
Sun systems, Macs, and X Window Sys- 
tem machines—as well as used as ANSI 
terminals. For over 10 years, ACPDPs 
have been widely used in military, medical, 
and industrial applications. 

In one to five years, ACPDP products 
will include full color. Photonics Systems 
has already demonstrated a workstation- 
size ACPDP color monitor that compares 
well to CRT monitors. On the inside of 
their viewing screen, color ACPDPs use 
RGB phosphors that are activated by ul- 
traviolet light (photoluminescence) from 
the plasma glow. Fluorescent lights use 
this efficient process. 


ACTFEL Displays 

ACTFEL displays emit light produced by 
electron excitation of phosphors. The com- 
mon rectangular plug-in night-lights are 
ACTFEL devices. ACTFEL displays are 
solid-state devices fabricated with thin- 
film deposits on one sheet of glass with a 
second sheet of glass acting as a protec- 
tive cover. 

The thin-film luminescent layer is sand- 
wiched between transparent dielectric lay- 
ers and the usual matrix of row and column 
electrodes. An ACTFEL display is a ca- 
pacitive device, with the phosphors being 
activated by the displacement current. You 
can increase luminance by increasing the 
AC drive frequency or the capacitance. 
These high-capacitance devices become 
low-power displays suitable for portable 
applications when power-recovery circuits 
are used. 

Monochrome and two-color ACTFEL 
displays are available, and manufacturers 
are developing full-color versions. Color- 
display brightness is determined by the 
weakest color for proper RGB balance. 
Developers must produce a bright-blue 
phosphor to implement a full-color ACT- 
FEL display. 

ACTFEL display fabrication uses de- 
position processes long used for IC chip 
fabrication. These processes, when scaled 
up to handle the larger display panels, lend 
themselves to automation and large-vol- 
ume, low-cost production. 

Planar Systems (Beaverton, OR) and 
Sharp of Japan (Nara, Japan) are the two 
major producers of ACTFEL displays. 
ACTFEL display manufacturers produce 
monochrome displays for all standard dis- 
play formats in sizes up to 18 inches di- 
agonal. ACTFEL displays offer excellent 
brightness at low power (no backlighting is 
required) and crisp high-resolution im- 
ages. 


FEDs 

Flat-panel FEDs have recently received 
considerable attention in the technical and 
business press. Much of the renewed in- 
terest in this old technology is due to the 
efforts of Leti CEA (Grenoble, France), a 
government laboratory. The French re- 
search facility has produced and shown 
operational 6-inch monochrome FEDs and 
a 6-inch RGB color-panel demonstration 
device. 

The excitement about FEDs stems from 
their similarity to CRTs. А FED is essen- 
tially a flat CRT, but with a difference: A 
FED has an electron gun for every pixel. A 
CRT has one gun shared by all its pixels. 
Electron-beam impingement on each FED 
pixel's phosphor dot is continuous; a CRT 
beam scans each phosphor dot only once 
per frame. 

FEDs offer the potential for producing 
in a thin flat panel very bright, low-power, 
high-resolution displays with the same 
screen appearance as CRTs have. Addi- 
tionally, FEDs produce insignificant x-ray 
emissions and no potentially hazardous 
magnetic fields. 

Numerous research labs and companies 
are developing FED technology. Among 
them is MCC (Microelectronics and Com- 
puter Technology, Austin, TX), which is 
seeking sponsors to underwrite a vertical- 
ly integrated FED consortium project to 
speed the commercialization of this tech- 
nology. 


Large-Area HDTV, Anyone? 
Large-area displays, such as those required 
for HDTV, present monumental scale-up 
problems for display technologies. A CRT 
for a 3- by 5-foot HDTV screen would be 
heavy and deep (about 5 feet). Even if you 
were able to buy a CRT-based HDTV, it 
would not fit through the doors of your 
house. 

The FPD technology for HDTV must 
involve manufacturing processes that are 
simple, low-cost, and scalable with high 
yields to the large areas that are required 
(see "HDTV Is Coming to Desktop” on 
page 189). ACPDPs, already produced in 
large sizes, may become an attractive 
choice for HDTV FPDs. FLCDs and 
FEDs, as wellas ACTFEL and PALC dis- 
plays, are other possibilities. 

Another approach to large-area display 
screens is called ti/ing. This technique fits 
small high-yield FPDs together (like floor 
tiles) to make a larger screen. In view of 
the low manufacturing yields expected for 
large FPDs, tiling small high-yield panels 
together makes economic sense. Magna- 
screen (Pittsburgh, PA) is one company 
that is exploring this particular approach. 
The major problem associated with tiling 
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Table 2: These emissive displays are suitable for rugged environments and come in a wide range of sizes (up to 60 inches 
in plasma). They have fast response times, high contrast, bright images, and wide viewing angles, and the y are power- 
efficient. Monochrome and two-color models are available, and full-color is under development. Photonics Systems has 
demonstrated an impressive ACPDP full-color workstation monitor, slated to be available late this year. 


Planar 
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Diagonal size (inches) 10 
Required power (W) 12 
Resolution (pixels) 


Brightness 35 
(peak pixel luminance 
in footlamberts) 


Colors 


Viewing angle 
(degrees) 
Contrast ratio 


Applications 
Availability Now 
Other 


is that the human eye can discern errors 
in panel joints of less than 1 pixel in size 
when the panels are improperly fitted to- 
gether. 

Recently, manufacturers have used three 
monochrome AMLCD panels with re- 
spective red, green, and blue filters; a pow- 
erful backlight; and a projection lens to 
produce large full-color projected images. 
This approach is similar to the familiar 
technique of combining the images of three 
CRTs (see "Monochrome to Color" on 
page 179). 

The possibility of using projection dis- 
plays for large-area displays is intriguing 
because small high-resolution LCD panels 
are less expensive than large ones. А prob- 
lem results, however, from the consider- 
able amount of space a projector beam 
consumes. 

One solution is to fold the light path 
into a few inches of space behind the rear 
projection screen. The dilemma this tech- 
nique creates is how to avoid or correct 
the image distortions and luminance 
nonuniformities produced by folding the 
beam. Projectavision (New York, NY) is 
addressing this issue. 


Looking Past CRTs 

CRTs will dominate the display market 
until FPD image quality becomes superior 
to that of CRTs and FPD prices become 
competitive with CRT technology. In ad- 
dition, there are other display technolo- 
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gies, such as three-dimensional (see “3-р 
Displays," May BYTE) and stroboscopic 
displays, that are being used for applica- 
tions such as medical imaging and mili- 
tary and commercial aircraft command 
and control. 

Passive-matrix LCDs will lead the flat- 
panel pack for most applications not re- 
quiring fast response. In applications that 
require fast response time, people may 
come to use AMLCDs, FLCDs, ACTFEL 
displays, or ACPDPs. 

Clearly, the most popular FPD is the 
AMLCD using TFTs. The Japanese in- 
dustry is solidly behind this technology, 
and demand greatly exceeds production 
capabilities. LCDs may win out in the mar- 
ketplace because the multibillion dollar 


investments in R&D and manufacturing. 


should rapidly mature the technology and 
drive down production costs. However, 
AMLCDs continue to have manufactur- 
ing problems, and this could afford other 
displays an opportunity to leap ahead of 
AMLCDs by providing better performance 
at a lower cost. 

FLCDs апа PALC displays are poten- 
tially successful LCD technologies. Other 
candidates include FEDs, ACPDPs, and 
ACTFEL displays, with features such as 
wide viewing angles, high brightness, crisp 
images, and low power consumption. With 
their already-demonstrated full-color ca- 
pabilities, however, ACPDPs and ACT- 
FEL displays will have to be produced at 
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competitive prices. 

Boththe CRT and the FPD markets will 
continue to expand. The market-research 
firm Stanford Resources (San Jose, CA) 
predicts that the CRT market will experi- 
ence a 9 percent compound annual growth, 
advancing from a volume of $11.6 billion 
in 1991 to a volume of $19 billion in 1997. 
It also forecasts that FPDs, which in 1991 
had a $4.6 billion market share, will com- 
mand a $7.3 billion share of the market 
by 1995. 

Last year, nine U.S. display manufac- 
turers (Cherry, Planar Systems, Plasmaco, 
Electro Plasma, OIS, Photonics Systems, 
Standish, Tektronix, and Magnascreen) 
formed the ADC (American Display Con- 
sortium) to do precompetitive research. 
ADC companies offer all major display 
technologies. This kind of collaborative 
effort—leveraging resources and build- 
ing partnerships—ts an essential strate- 
gy for success in this highly competitive 
market. B 


Ollie C. Woodard Sr. is a consultant whose 
work focuses on displays and electron- 
beam teclinology. Previously, he was the 
manager of MCC's Display Technology 
Project. Tom Long is director of the ADC, 
which is affiliated with the MCC High- 
Value Electronics Program. Prior to join- 
ing MCC, Long was vice president of Tek- 
tronix Laboratories. You can reach them 
on ВІХ clo "editors." 
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combines a high-performance C compiler un combines state-of-the-art technology with 
with superb documentation, ata price that м а friendly interface, making it very easy to 
brings chuckles from Over 50,000 satisfied 9 Ты Power С Library Source find and correct your programming mis- 


customers. Thats because Power C per- 
forms favorably against compilers costing 
10 times as much. And you can't buy a 
compiler that's more reliable or easier to 
use - at any price. Derhaps thats why 
Power C has won Computer Shopper's 
Best Buy award for three years running. 
* compatible with ANSI C standard 

* inregrated Make utility 

* library of over 450 functions 


takes. No time consuming edit/compile 
cyclesareneeded to trackdown bugs. Simply 
compile your program once with the trace 
option, and Power Ctrace does the rest. 
Multiple windows display your C source 
code, the values of all your program vari- 
ables, program output, watch points, and 
assembly instructions. Put Power Ctrace to 
Power C BCD work for you, and we guarantee that you'll 
Business Math be a more productive C programmer. 


includes our Power C assembler, 
plus the C and assembly language source code 
to over 450 functions in the Power C library. 
Unlike our competitors, who charge $150.00 
or more for library source code, we've made 
ours very affordable. 


* IEEE software floating point includes binary coded decimal floating 
* Supports pris 286/586/486 CPU point routines and financial functions to calcu- (сәйке Tine: 
AREER те еп PLO аптанрран late interest, depreciation, etc. BCD routines 
P 1 EA mi ғ 
| ы песени неса are used for dollars and cents calculations to 1 800 333 0330 
i ө. А eliminate inaccuracies caused by rounding. Technical Support: 
* mixed model with near/far/huge 1-214-783-6001 
* allows arrays larger than 64K 1 Power C requires DOS 2.0 or later, 320K memory, Fax: 1-214-783-1404 
* CGA, EGA, VGA & Hercules graphics 720K disk space. Master C requires DOS 3.0 or Mix Software, 1132 Commerce Drive, 
* 650 page manual with tutorial later, 384K memory, hard disk. Richardson, TX 75081 
Get a FREE copy of Master C (limited time offer) 60 day money back guarantee | 
T, be Wee Group d И Р | Мате | 
: | Published by the highly acclaimed | street | 
M | T | R [ Ni. Waite Group, Master Cisa | City | 
Iu | Y ) | ) ( р енімен revolutionary book/disk package that | State zip | 
i: —— „ turns your PC into a C instructor. 
Т. И | Telephone | 
/Ъ= Master C teaches you, quizzes you, 
( | i notices problems you are having, and | Q Please send me a free brochure | 
Let Ња РЄ Тәнін You recommends action. In a pilot study | Paying by: 2 Check O Money Order | 
at IBM, students using Master C | me mme pne а peu 
: Card # Exp .— | 
retained 1996 more knowledge than | 
students who learned from a lecturer. Disk Size: J Sve" О Sua! | 
= Now you can receive this $44.95 | Product(s) (Not Copy Protected) | 
package absolutely FREE when you | = Power C ($19.95) $ | 
purchase all four Power C products | Q Power Ctrace ($19.95) $ | 
described above. Just ask for the | Q Power C Library Source ($10) $ | 
Master Pack. | О Power C BCD Business Math ($10) $ | 
"Master C eschews flash for elegant А Master Pack ($59.90) $ 
я á | (includes all of rhe above plus Masrer C) | 
competence, and it works! Add Shipping 
Р | (55 USA- $10 Canada - $30 Foreign) $ | 
Mitchell Winite Jeff Dunteman - PC Techniques | Texas Residents add 8.25% Sales Tax % | 
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МОР Fortran & С++ for OS/2! 


If youarean О5/2 2.0 developer or user, and you 
need an excellent C++ or Fortran, your wait is 
over. Microway is now shipping its NDP family of 
32-bit 386/486 languages for OS/2. These 
mainframe/production grade products are based 
on our core 386 technology which currently runs 
on DOS, UNIX and Windows and has passed 
exhaustive validation testing on OS/2. They 
produce globally optimized code which takes 
maximum advantage of the Intel 386 architecture 
and can directly access OS/2's 32-bit API and 2 
gigabyte address space. 
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386, 486 and i860 T 


Our NDP family of compilers generate globally 
optimized, mainframe quality code that runs on 
the 386, i486, or i860 in protected mode under 
Windows, DESQview, UNIX, OS/2, or ex- 
tended DOS. The compilers address 4 
gigabytes of memory while supporting the 287, 
387, Weitek, and Cyrix EMC coprocessors. 
Applications can mix code from all three com- 
pilers and assembly language.To simplify your 
ports, we offer ClearView, our full-featured, 
windowing symbolic debugger that works with 
DOS versions of NDP 386 and 486 compilers. 


NDP Fortran?" is a full F77 with F66 апа DOD 
extensions that is 99% VMS compatible. Also 
contains new F90 features & MS compatibility. 


МОР C|C++™ runs in three modes: K&R with 
Sys V and MS C extensions; 10096 ANSI C; 
and С++ Release 2.1 compatible. 


NDP Pascal" is a full ANSI/IEEE Pascal, with 
extensions from C and BSD 4.2 Pascal. 


NDP Language Pricing 

NDP Fortran, С|С++, or Pascal — DOS 
products and EZWIN32 include NDP T ools and 
Extender. 486 DOS version includes Weitek 
support, royalty-free binder, and ClearView- 
386. All DOS compilers come with GREX. 


ЖЕҢЕР E << = ка $595 
EZWIN32 (includes Tools) ......... $595 
386 DOS (includes Tools) .......... $695 


486 DOS (includes Tools, Royalty-free 


DOS Extender and ClearView) ..... $995 
386/486 UNIX V. 3or V. 4 ......... $1195 
iB60 Compilers ................. $1995 


(О5/2 is a trademark of IBM Corporation.) 


GREX 386/860™ — Microway's library of 160 
MSC compatible lower level graphics and hardware 
interface routines is induded in all DOS compilers. 
ClearView-386'" —our windowing 32-bit sym- 


bolic debugger that runs with our 386 and 486 
ГО рг Ше@................. шнш $195 


NDP IMSL is a Microway port of IMSL mainframe 
ibrary to the i860, 486 or 386. Math Library, Statistical 


Library, Special FUNCUONS .............«.- $2000 
NDP РИТ... „оона n... oc me $195 
NDP/FFT'"NDP or 80x87 version... ea. $250 
HALO Professional for 386. ........... $595 


МОР NAG™ Workstation library is a subset of the 
NAG mainframe libraries. Has 172 routines for 
differential equations and eigenvalue problems, 
matrix operations, fitting curves, statistics, and 
regression analysis .. ......... 386 Version: $895 
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USA FAX (508) 746-4678 


tette SA M 
neice БЕ on БЫ: eS SESS 


If you are thinking about porting a large pro- 
gram to a DOS compatible operating system, 
we think OS/2 is your best choice, today. It has 
numerous features, such as fast I/O, that make 
it preferable to 32-bit DOS Extenders, except 
when direct access to your hardware is 
needed. 


The NDP compilers have been in use since 
1987. During that time, NDP Fortran has been 
used to portthousands of 3090, Cray and VAX 
applications to the 386/486. ІІ has MS, VMS 
and iin йн МОР са із: а iita com- 
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Number Smasher-860 is the highest perfor- 
mance coprocessor card ever to run in an ISA or 
EISA bus or as part of a transputer system. 
Delivers up to 80 million floating point operations 
per second at 40 MHz and produces 11.8 double 
precision Linpack megaflops. The board comes 
standard with an EISA or ІБА interface, 8 meg of 
high speed memory, and your choice of NDP 
Fortran, C|C--*, or Pascal for the i860 running 
under MS-DOS, UNIX, .OS/2, SunOS, or 
a--c - ——— 33MHz: $5000 
40 MHz: $6000 — 32 MB version: add $2500 


ANSA 


i860 Vectorizers and Libraries 


NDP NAG/860 is a Microway port of the NAG 
workstation library totheiB60 . .. ....... $1495 


NDP HALO-860 includes HALO Professional 
and an interface library which makes HALO 


directly callable by the i860............ $995 


860 Vectorizer includes PSR VAST-2 which 
converts a C or FORTRAN program into a new 
program which calls the Intel Vector library. 
Includes the Intel Vector Library and 
Microway's i860 Profiler.............. $1495 


860 Vector Library — Writtenfor Intel, includes 
over 400 vector primitives that take advantage 
of the i860's cache, dual instruction mode, and 
pipelined multiplier accumulator.......... $495 


Сі — a 3-D Graphics Pipeline that does 
geometry and rendering using routines which 
use the i860's built-in graphics hardware: $495 


Kuck & Associates CLASSPACK Hand coded, 
pipelined libraries for the i860. 

- Baslc Math Library............. $500 

e» DSP — Over 100 routines including 1 and 

2-D correlations and convolutions. Does 

1024 Complex FFT in 1 msec. ...... $750 

• Dense Array solver package ...... 


Special! SX Your AT! 


FASTCache-SX/Pius'" — The "Windows Solu- 
tion". Easily converts your 286 into a powerful 25 
MHz 386SX. Combines Microway's award-win- 
ning FASTCache-SX accelerator with up to 16 
meg of extended memory. Features an Intel 486- 
style 16K intemal cache and a387SX coprocessor 
socket. Uses а 16-bit slot. Outperforms most SX 
systems! Installs in minutes. Compatible with over 
100 AT systems including AST, Compaq, Epson, 
HP, IBM, NCR, NEC, Sperry, Tandy, Zenith and 
more! (Cable Kit included FREE.) 

Speciall FASTCache-SX-20........... $295 
FASTCache-SX/Plus-25.............. $495 


piler thatis AT&T 2.1 compliant and contains a 
C subset compiler which is both ANSI and K&R 
compliant. For the months of July and August, 
Microway will be making these products avail- 
able to OS/2 Expedite Members at a pre- 
release price of $295. 


Microway has been serving the PC community 
for ten years and we wish to thank all of our 
customers for their continued support. 


For moreinformation, please call Microway's 
Technical Support ape at (508) 746-7341. 
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386/486 Custom Workstations 


One of Microway's Black Towers is the ideal 
choice for a cost-effective desktop system, per- 
sonal supercomputer, file or computation server, 
or industrial PC. They come standard with two or 
more thermostatically controlled fans, 250 Watt 
motherboard power connectors, and American- 
manufactured industrial power supplies. Our 386 
and 486 motherboards are carefully burned in 
and tested. Top speeds are 40 MHz for the 386 
and 50 MHz for the 486. You can choose from a 
full line of high quality options to customize your 
workstation to your specific needs. The base 
system includes a sleek, black tower case, a 
black tactile response keyboard, four megabytes 
of memory, a 250 Watt American power supply 
and one floppy drive. Each system is backed up 
by a one year warranty and the best technical 
support in the industry. Our 486B°T was a recent 
Digital ReviewT arget Award nominee. Microway 
workstations are used in corporations, govem- 
ment research labs and university engineering 
departments on applications ranging from CAD 
to financial analysis, software development to 
basic research. Microway systems have eamed 
an international reputation for outstanding 
design, price/performance value and reliability. 


386B°T-40 ISA 64K cache 230W $1395 
486B^T-33 ISA 64K cache 250W $2495 
486B°T-33 EISA 256K cache 250W $3395 
486B°T-50 EISA 256K cache 250W $3995 
48682-50 EISA 256K cache 350W $4495 


Parallel Processing 


Microway's ongoing R&D is based on the INMOS 
T800, T9000, and Intel i860. We recently 
achieved 90% efficiency and 132 megaflops run- 
ning two 18605 in parallel. Our T800 products are 
T9000 object compatible, making them ideal 
development platforms for this new superscalar 
RISC processor. Microway's Quadputer T805 is 
priced from $1845. 


Math Coprocessors 


WEITEK: 4167-25/33 ......... $750/$995 
3167-20/-25/-33 ..... $350/ 5600/ $750 
mW3 167 Micro Channel-25/33: from $850 
mW3167/80387 Board .......... $200 

INTEL: 287Х\...................... $80 
387-25SX:$120 387 16-33: $190 

е > race $100 


SX25MHz: $110 82S87 20 MHz: $75 
DX33 MHz: $155 DX40 MHz: $185 
EMC-33 MHz: $250 ЕМС-40 MHz: $300 


World Leader in PC Numerics 


Corporate Headquarters: Р.О. Box 79, Research Park, Kingston, МА 02364 USA (508) 746-7341 


32 High St., Kingston-Upon-Thames, U.K., 081-541-5466 


Germany 069 752023 


Poland 22-414115 


Japan 047 423 1322 


STATE OF THE ART 
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So you think you know color. And sharp is sharp, right? 
Maybe not. Welcome to the world of computer displays. 


"WW he display is the last link between 
| you and your computer in the long, 
complex chain of software, hard- 

. Ware, input, and megaflops. It should 
not be the weakest link. If you are staring 
at a display for hours, you shouldn't feel 
restricted or frustrated by it. So, what kind 
of display do you and your computer need? 
How much resolution, color, and gray scale 
do you require? And what difference does 
it make? 

Display quality does make a difference. 
Even if you never look at anything but 
text, a good display can reduce fatigue and 
improve your comfort level and stamina. If 
you work tn CAD or graphics, you already 
know how important display quality is. 


About Displays 

Resolution is usually described tn terms 
of pixels (e.g., 640 by 480 pixels for VGA, 
1024 by 768 pixels for Super VGA, and 
1152 by 882 pixels on some Macs), but 
it's really not that simple, as I'll explain lat- 
er. Beyond resolution, most monitor ad- 
vertisements specify the screen size, dot 
pitch, and number of colors or gray lev- 
els. But two important properties—con- 
trast and brightness—are hardly ever men- 
tioned. All these factors contribute to the 
bottom line: the sharpness and clarity of 
fine lines in text and drawings and the at- 
tractiveness and effectiveness of shaded 
or colored images. 

The VGA color monitor is probably the 
most common display today. If you read 
the specifications for it, you expect the 
monitor to produce approximately 640 pix- 
els on each of the 480 rows. There is a 
good chance, however, that it won’t do 
that. A monochrome display is more like- 
ly to show 640 pixels per row than a color 


ILLUSTRATION: RON CHAN © 1992 
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COLOR AND RESOLUTION 


A FLAT-PANEL DISPLAY 


Column select 


bbb ddd 


Row select --- 


т A, P d am. т Za. / / / / / / 


1 ріхе! 
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Figure 1: А flat-panel display has two sets of electrodes deposited on transparent 
material, such as thin glass plates spaced a small distance apart. To display a pixel,’ 
the driver applies voltage to the row and column that intersect at the pixel. A panel 
that produces 640 by 480 pixels will have 640 electrodes across the top and 480 
down the side. This system produces a very thin device. 


display. To see why, step back and look 
at the fundamentals. 

The CRT has been around for more than 
60 years, and it's still the most common 
computer display. With today's technol- 
Ogy, it produces the best image for the 
money. А CRT creates an image by scan- 
ning a spot across the screen fast enough to 
give the impression of a filled area of light. 
An electron gun at the back of the tube 
generates the spot by focusing a beam of 
electrons onto a phosphor coated on the 
inside of the screen. 


EUTE ACTION SUMMARY 


Before you can adequately 
match a monitor to your needs, 
you must understand the fac- 
tors involved in producing res- 
olution and color. There is more 
to it than simply counting the 
number of available pixels. Pix- 
el size, screen brightness, and 
the type of monitor all play key 
roles. 
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Scanning is accomplished by deflect- 
ing the beam horizontally and vertically. 
For practical reasons, thebeamcannot be 
deflected through angles of more than 
about 110 degrees. The deflection angle 
determines the depth and shape of a tube 
for any screen size. The spot starts at the 
upper left of the screen and scans rapidly 
from left to right, moving down the screen 
to trace out horizontal lines. The beam is 
turned on and off to make light and dark 
portions of the image. 

In flat-panel displays, the image is made 
up of an array of elements that either emit 
light, as in plasma or electroluminescent 
panels, or absorb or reflect light, as in 
LCDs (see figure 1). In monochrome flat- 
panel displays, each element is a pixel. [n 
many ways, flat-panel displays are sim- 
pler than CRTs, but flat-panel displays 
have only recently become available with 
the appearance of new technology and ma- 
terials. Because they don't use a scanning 
beam, the long funnel-shaped tube of the 
CRT is eliminated. 


Image Qualities 
The smallest area that can be made light or 
dark is called a pixel, or picture element. In 


-a simple monochrome CRT, the pixel is 


roughly the size of the scanning spot. [n a 
monochrome flat-panel display, the pixel 
is the size of one element of the array. 
Resolution can be expressed as the size 
of | pixel, but more often, it's expressed 


either as the number of pixels or dots per 
inch or as the total number of pixels. The 
higher the resolution, the smaller the scan- 
ning spot or display element. In a CRT, 
high resolution is difficult to achieve be- 
cause it's hard to make a very small spot 
(particularly while maintaining its bright- 
ness) and to turn the spot on and off rapid- 
ly enough to produce a sharp image while 
the spot is scanning. 

In a flat-panel display, high resolution is 
difficult to achieve because of the large 
number of elements needed to create the 
image. The chance of producing a bad ele- 
ment during manufacturing increases with 
the number of elements required, and a 
bad element will produce a defect in the 
image, reducing manufacturing yield and 
increasing cost. 

The resolution of a flat-panel display is 
determined by its geometry—it has just 
so many pixels. But a CRT doesn't have a 
specific number of pixels. The pixels grad- 
ually merge as the tube is called on to pro- 
duce more and more pixels across the 
screen, because the spot is too large or the 
electronics won't modulate the spot fast 
enough. When a resolution is stated in a 
СКТ” description, it represents the num- 
ber of pixels that can be shown with a cer- 
tain degree of clarity. 

In the simplest monochrome CRT, one 
scanning spot is turned on or off, produc- 
ing a two-level image. Because it is simple, 
it offers the highest resolution and con- 
trast at the lowest cost. If your display re- 
quirements are mainly for text and line 
drawings, you should consider that kind 
of *old-fashioned" monitor. 

To produce gray levels in a CRT, an 
analog signal varies the current in the scan- 
ning electron beam. The signal is gener- 
ated by creating a serial data stream from 
the computer's bit-mapped image and 
passing the data stream through a DAC 
(D/A converter). Thus, to display 256 gray 
levels, the CRT must have an 8-bit-deep 
memory and an 8-bit DAC operating at 
15 MHz or more. That adds complexity 
and cost to the simpler two-level display. 

Gray levels in flat-panel displays are 
controlled in several ways. In LCDs, ana- 
log voltage is applied to the elements to 
control the amount of light they transmit or 
reflect. In plasma panels, a pixel is either 
on oroff, as in a two-level display, but the 
brightness is controlled by varying the 
duty-c ycle, or the length of time the pixel 
15 on. 

More circuitry is needed to control a 
gray level in a flat-panel display than in a 
CRT, so flat-panel displays are limited to 
fewer gray levels. Furthermore, in an LCD, 
the gray level varies with the viewing 
angle, so the appearance of a gray-level 
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Blackouts, brownouts, sags... p 4 : The Back-UPS 250 offers even more 
LA cost-effective protection for LAN nodes 
(typical runtime for a 3865Х system is 
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Uninterruptible Power Supply 


E ABSOLUTE" Protection guarantees 
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Squeezing Out More Gray Levels 


f your gray-scale images look more 
like contour maps than smoothly 
gradated images, you've run across 
a basic limitation of standard dis- 
plays: The humaneye can resolve gray 
steps with an accuracy of about 0.2 per- 
cent, a capability much finer than the 
gray-level precision of 8-bit monitors 
(which is about 1.5 percent when phos- 
phor nonlinearities are taken into ac- 
count). To allow people to study the 
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limits of visual detection on inexpen- 
sive equipment, I developed a tech- 
nique that lets you achieve the required 
gray-level precision by having appro- 
priate control of a color monitor. 

A typical color display has three col- 
or guns, each with 8 bits of luminance 
variation. Normally, luminance and col- 
or are computed independently: The 
color is specified by two ratios between 
the three guns, and the luminance is set 


HOW BIT STEALING SMOOTHES 
LUMINANCE PROFILES 


a) Standard-intensity coding 


Intensity 


0 
1234567 8 9101112131415 
Pixel position 


B Red ы Blue 


E Green 


b) Bit-stealing-intensity coding 


123456 78 9101112131415 
Pixel position 


Figure A: (a) Steps obtained when a system with fixed color ratios attempts to 
depict a luminance ramp. (b) When each RGB value is allowed to jitter by 
one level from those of its companions, the summed value representing the net 
luminance output increases steadily in steps of # the fixed-color increments. 
For simplicity, luminances are assumed to be linearly related to the step 


values. 


image changes with the viewer's position. 
Of course, many users are willing to accept 
these restrictions so that they can have the 
compactness and lighter weight of a flat- 
panel display. And improvements are com- 
ing quickly. 


How Color Is Produced 


In most displays, color is produced with 
patterns of three dots or stripes in the pri- 
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mary colors (1.е., red, green, and blue) on 
the screen. The dot pitch, or simply the 
pitch, is the distance separating the dots 
orthe stripes (see figure 2). А pixel is com- 
posed of neighboring dots that produce a 
color when the light mixes in your eye. 
If you look at a color display closely 
(perhaps with a magnif ying glass), you 
will see the colored dots. There are various 
criteria for determining how many dots 


by the sum of the three levels. Thus, a 
24-bit color display with 8 bits per gun 
has only 256 possible levels of lumi- 
nance at a constant color ratio, even 
though it can present more than 16 mil- 
Поп color-luminance combinations. 


An Artful Dodge 

To get greater gray-level precision, I 
“steal” bits from the color variation to 
increase the precision of the luminance 
variation in each pixel. The technique 
can provide thousands of gray levels 
at a cost of | bit of color jitter, the un- 
detectable color variation caused by us- 
ing small nonfixed color ratios. This 
idea is similar to the spatial dither tech- 
niques commonly used to enhance gray 
scale, except that bit stealing operates in 
a single pixel. 

Bit stealing is ideal for presenting 
gray-scale images encoded to high pre- 
cision (e.g., 12 to 36 bits) on an inex- 
pensive 8- to 24-bit color display. You 
can use the method to enhance gray- 
scale displays of any bit resolution, but 
Г focus on 8- to 24-bit displays. You 
can further elaborate the method to full- 
color displays by optimizing the effec- 
tive ratio of luminance bits to color bits 
according to the detection characteris- 
tics of the human eye. 

To get a smoother luminance pro- 
file, you select each gun individually 
within the range of each luminance step 
(see figure А). If the luminances of the 
three color guns are in the ratio of ] to 
2 to 4, a binary sequence of steps on 
the three guns provides seven steps of 
luminance information for every step 
available in a fixed color-ratio scheme. 
This approach provides a luminance 


are required to make | pixel of a color on 
a screen. For now, assume that it's three, 
one of each primary color. That puts an- 
other limitation on resolution. А pixel can- 
not be smaller than the dot pitch, the scan- 
ning spot in a CRT, or the element of a 
flat-panel display. 

In a color CRT, there is another limit 
on resolution. Three electron beams scan 
across the screen to light up the RGB dots. 
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. EFFECTIVENESS OF BIT-STEALING IMPLEMENTATIONS 


Adjusted bit stealing is the monitor-adjusted method with single levels (see 
figure A). Compensated bit stealing is direct compensation without monitor 
adjustment, where red to green to blue = 2 to 6.5 to 1 and the bit-stealing 
values may vary by two levels. You cannot derive the luminance precision 
values in each row directly from those in other rows. Luminance levels give 
the number of levels available for the color palette under each method, 
expressed in the next two rows in bits and in percent precision for the D/A 
registers. Actual precision shows the percent precision of the display output 
at half-maximum luminance after considering phosphor nonlinearities, also 
expressed in bits in the effective bits row. 


Method 
8-bit 

Luminance levels 

D/A bits 

D/A precision 


Actual precision 
(percent) 


Effective bits 


table with 7 x 255 + 1 = 1786 levels 
(10.8 bits), or almost seven times the 
normal luminance precision. 


Back to Reality 

Because the phosphor outputs of moni- 
tors are not linear, you must construct a 
table of the 1786 luminance entries from 
a calibration of the individual phosphor 
outputs to execute a practical bit-stealing 
implementation. You can use the table in 
reverse to go from the luminance level 
desired for a given pixel to the required 
RGB values for the D/A output. 

The phosphor nonlinearities also lim- 
it the luminance precision that you can 
achieve. The D/A position for half the 
maximum luminance, for example, is 
166 out of 256, where the effective lu- 
minance precision is reduced by 42 per- 
cent for any of the methods. The table 
compares the schematic and actual lu- 
minance precision obtained for two dif- 


These beams are adjusted to converge on 
dots that are next to each other. If the ad- 
justment is incorrect, the beams are mis- 
converged, and the dot of one color may be 
misplaced a dot pitch or so from the others. 
Misconvergence produces colored edges, 
or smears, and it is most evident when you 
are looking at white text in the corners of 
CRT screens. Convergence can be adjust- 
ed, but it’s also limited by monitor design 


Standard 


Adjusted 
bit stealing 


Compensated 
bit stealing 


1786 
10.8 
1/1786 
0.19 


3316 
Th 
1/4845 
0.07 


10.0 11.5 


ferent bit-stealing methods with that of 
the standard output (see above). 

The table indicates some of the im- 
provements youcan get with bit stealing, 
although you can develop different ver- 
sions depending on the display applica- 
tion. The effective luminance precision 
available after phosphor nonlinearities 
increases from the standard 7.2 bits to 
11.5 bits for a direct-compensation 
scheme. This is enough precision to ban- 
ish sampling edges from visibility under 
the most demanding conditions. 


Christopher W. Tyler is an associate di- 
rector of the Smith-Kettlewell E ye Re- 
search Institute (San Francisco, CA). 
His studies of the mechanisms of visual 
perception and electrical responses of 
the human brain have resulted in more 
than 100 publications. You can reach 
him on BIX c/o "editors" or on Internet 
at гуіег@ skivs.ski.org. 


(e.g., a black-and-white monitor doesn't 
have a convergence problem). 

It is about three times more difficult 
to build a color display than it is to build 
a monochrome display, because color dis- 
plays require at least three dots or stripes 
to make each white pixel and nearly three 
times the electronics to drive the display. 
To avoid using three times the memory, 
the number of gray levels in each color 15 


usually restricted. 

If each primary color is displayed with 
256 levels, the monitor produces a whop- 
ping 16 million colors and requires 24 bits 
per pixel. Most applications do not need 
that. To work with a single 8-bit-deep mem- 
огу, displays sometimes provide 3 bits (or 
eight levels) of red, 3 bits of green, and 2 
bits (or four levels) of blue, for a total of 
256 colors. That produces contouring in 
natural scenes, but it's enough colors for a 
lot of artwork, for color-coding compli- 
cated screens, and for visually engaging 
games. 

Consider a 14-inch УСА display. The 
dimension represents a diagonal measure- 
ment of the image area, but it can also re- 
fer to a tube or panel diagonal, so an image 
might be smaller. For now, assume you 
have the full 14-inch diagonal viewing 
area. An image will have dimensions of 
114 by 84 inches. To have 640 pixels 
across the screen, the pixel size must be 
0.018 inch (i.e., 114% inches/640), ог 0.44 
millimeter. A spot in a CRT or an element 
in a flat-panel display has to be smaller 
than that, and a dot pitch in a color dis- 
play must be even smaller. If they aren't 
the proper size, the display won't have the 
resolution you expect. Sometimes a prob- 
lem crops up. 

The specifications of many displays re- 
fer to addressability: the number of pixel 
locations on the screen that the driver elec- 
tronics can address. But being able to ad- 
dress pixel locations does not guarantee 
that the display will have the resolution to 
show all the pixels separately. If the scan- 
ning spot or dot pitch is too large, the elec- 
tronics might address a location 1/640 the 
distance across the screen, but the light 
from two locations will blur together or, 
even worse, be the wrong color. Some val- 
ue is inherent in high addressability (e.g., 
reducing jaggies on sloping lines), but 
don't assume that you can produce the ex- 
pected number of pixels. 

In a Super VGA display with 1024- by 
768-pixel resolution, the dot pitch and 
scanning-spot size must be no greater than 
0.28 mm for the same 1 14-inch screen. 
In comparison, a typical 25-inch TV re- 
ceiver has a dot pitch of about 0.70 mm. 
Did you ever try to read |0-point type on 
a ТУ set? 

Resolution is more complicated than 
just the number of pixels in an image. Can 
an observer see those pixels? One display 
may produce bold, clear pixels; another 
may produce pixels that are faint and bare- 
ly distinguishable. If the number of pix- 
els is the same in both displays, you could 
say the resolution is the same, but one dis- 
play will look better than the other. 

A fuller description of resolution would 
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COLOR DISPLAYS COMBINE 
THREE PRIMARY COLORS 


a) Dot pattern 


b) Stripe pattern 


Pixel > 


Figure 2: Color displays, both CRTs and flat-panel displays, form colors by mixing 
three colored dots or stripes, usually red, green, and blue. One arrangement (a) 
uses a pattern of dots, and another (b) uses a series of stripes. The spacing between 
the dots or the stripes is called the pitch. A single white pixel must include the light 
of all three colors and must not change color as it moves across the screen. 


include the contrast afforded by a given 
number of pixels, but that level of techni- 
cal information is rarely given for even 
high-performance displays. The contrast 
between adjacent black and white pixels is 
important because the strokes that often 
make up typical text are just 1 pixel wide. 
The eye's ability to resolve details de- 
creases as the contrast and brightness of 
an image decline. Thus, contrast and 
brightness are important when you are 
looking at fine detail on a screen, including 
most text. 

Unfortunately, as a CRT is made larger 
or a scanning spot is made smaller, bright- 
ness tends to decrease. Techniques that in- 
crease brightness, however, usually reducc 
contrast, so the designer must accept a 
compromise. 

TV receivers are brighter than computer 
displays, but they have lower resolution. 
Developers are seeking ways of produc- 
ing large CRTs that provide bright images 
with high contrast and high resolution. 
Even more engineering is going into the 
development of flat-panel displays. In large 
sizes, they have an advantage over CRTs 
because their brightness is independent of 
their size. Thus, for equal complexity of the 
display, and therefore at about the same 
cost, a two-level display has the best res- 


176 BYTE * JULY 1992 


olution, a gray-scale display has worse, 
and a color display has the worst. 

The important combination of resolu- 
tion and contrast is more completely de- 
scribed by the MTF (modulation transfer 
function), a quantity that describes the con- 
trast in a pattern of dark and light lines of 
various widths. The narrower the lines.or 
the more lines there are per millimeter, the 
more difficult it is for a display to show 
them, so the MTF goes down. The MTF is 
rarely given for displays, so unless you 
are in a laboratory that can measure MTF, 
you'll have to get along without knowing 
it. But the concept is valuable. 


How Good Is Good Enough? 
To examine a display critically, look close- 
ly at a symbol with fine alternating black 
and white lines, such as the letter гл in a 
small font. Notice the brightness of the 
white lines and the contrast with the black. 
Are the lines bright and clear, separate and 
distinct? Use a capital E or the = symbol to 
evaluate horizontal lines. Compare the cor- 
ners to the screen center. Look for color 
smears at the edges. View the display 
screen from different angles. 

If you can appreciate the resolution of a 
300-dpi printer, you should be able to ap- 
preciate a 14-inch monitor with 3000 pix- 


els across its 10-іпсһ row. Of course, it 
would also have to be bright and have high 
contrast. If the display were larger, it would 
need more pixels horizontally and verti- 
cally in order to have the same dots per 
inch. That is why images on small dis- 
plays and small TV receivers look sharp- 
er than those on larger displays. Thus, dis- 
plays can improve much more before they 
reach the limit of our vision. 

It's amazing the detail youreye can see. 
It can resolve 380 pixels per inch viewed 
from 18 inches away. If you don't believe 
you can see that well, compare a page from 
a 300-dpi printer with a page in a quality 
magazine. The magazine looks better. (See 
"Displays: The Human Factor" on page 
195.) 

A 2]-inch-diagonal display must have 
about 6000 by 4500 pixels to achieve 380 
dpi. But even a 14-inch VGA display, with 
far less resolution than that, produces clear, 
readable text and impressive graphics if 
the contrast is high. For many people, 
that's good enough. Enlarge that VGA 
screen to 21 inches, however, and you have 
only 40 pixels per inch and rows that look 
much fuzzier than those on the smaller 
display. Thus, even for less demanding 
applications, УС А is not adequate for large 
screens. 


The Future 

If you believe that today's Super VGA or 
Macintosh resolution is all you need for 
most applications, you'll be happy to know 
that the future will bring better contrast 
and higher brightness in the larger-size 
displays, blacker blacks, and color dis- 
plays that provide images as sharp as those 
of black-and-white displays. Beyond these 
improvements, large displays will produce 
300 dpi (perhaps 21-іпсһ pictures with 
6000 by 4500 pixels), so screens will look 
like laser-printer output and will be the 
final word in WYSIWYG. 

CRTS will be the first to offer this high 
resolution, but they will be replaced by 
flat-panel displays. LCDs will probably 
be first among the flat-panel displays to 
have this capability, followed, perhaps, by 
electroluminescent panels that will elimi- 
nate the need for backlighting and the lim- 
itation on off-axis viewing. 

Further ahead—much further—dream 
about 600-dpi color flat-panel displays the 
size of a newspaper that are touch-sensitive 
over their whole input area. Looking at 
your display will be like looking at a qual- 
ity magazine. B 


Michael Lurie is a senior member of the 
technical staff at the David Sarnoff Re- 
search Center (Princeton, NJ). You can 
reach him on BIX c/o “editors.” 
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you Manager of excess inventor y, 
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a substantial tax break and help 
send needy kids to college as well. 


Call for your free guide to learn how 
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a generous TAX WRITE OFF for your company. 


Call 708-690-0010 
Peter Roskam 
Executive Director 
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STATE OF THE ART 


MONOCHROME 
TO COLOR 


Two new techniques have overcome the limitations 
of conventional color CRT technology 


JOE HALLETT 


Һу color? First, you use it to con- 
№ | vey information. With carefully 
| W chosen colors, you сап communi- 

cate information in greater detail 

and with greater authority than you can 
with monochrome (monochrome com- 
monly means one color or white displayed 
against a neutral background or—in special 
cases—one color displayed against a back- 
ground of another color). Color-coded in- 
formation is frequently seen in business 
charts and graphics and in map-based pre- 
sentations. You can also use color to re- 
produce rich images. 

Also, there is something that just feels 
good about working with color. Color sur- 
rounds us. Movies, TV, games, printed 
materials, and the world we live in all pre- 
sent an unending stream of visual ex- 
periences in color. Many people feel better 
using a color display even when the im- 
age quality is demonstrably inferior to 
that of a corresponding monochrome dis- 
play. 

Once someone has color, everyone else 
ontheblock wants it. Color is an important 
attribute in the competitive world of elec- 
tronic displays—not necessarily just for 
consumer products but also for businesses 
that want to be perceived as being up with 
the times. 

There are a lot of reasons to use color. 
One way to obtain it is by converting mono- 
chrome images to color using one of sev- 
eral new color display technologies that 
areentering the marketplace. 


Some Basics 

Color images that you see in the real world 
are analog. They contain smooth distribu- 
tions of the colors of the rainbow. Methods 
of reproducing these images on a screen or 
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Figure 1: Three “black-and-white” CRT images are viewed sequentially in three diff erentcolors through the LCS. 


(Courtesy of Tektronix) 


on paper are usually digital. Whether the 
color images are produced photographi- 
cally, electronically, or typographically, 
they are a combination of a few mono- 
chrome images, superimposed in space or 
time and blended into one color picture. 
In general, the color images that you 
can see on paper use three subtractive pri- 
mary colors (1.e., cyan, magenta, and yel- 
low), and they must be illuminated by 
white light. However, the self-illuminated 


BUIE ACTION SUMMARY 


Even though color CRT tech- 
nology has survived the on- 
slaught of HDTV and computer 
graphics, brightness and reso- 
lution have come close to 
reaching their limits in this 
medium. Two new techniques 
provide a way around these 
constraints. 
DM — ТЕ 
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images that you see on TVs, computer 
monitors, and projection screens are com- 
posed of three additive primary colors (i.e., 
red, blue, and green). 


Aren't Moving Pictures Stationary? 
The human eye doesn’t really "see" mov- 
ing objects; instead, it sees a series of sta- 
tionary images. TV, dynamic computer- 
generated graphics, and movies take 
advantage of this by breaking up a moving 
scene into a series of stationary, or still, 
frames. 

Ás long as frames are displayed quick- 
ly enough to avoid significant flicker, you 
will see the effect of motion. Sometimes, 
in certain film-based systems and in /ine- 
doubled TW displays, the same frame may 
be shown two or more times to prevent 
flicker. If excessive movement occurs be- 
tween frames, the resulting moving image 
may be flicker-free but still appear jumpy. 
You can interpolate between images (in- 
betweening) in a computer graphics im- 
age or specify a higher frame rate for the 
motion-picture or TV camera to capture 
such motion. 


Making the Conversion 
You can create a moving color image on 
your monochrome CRT by simultaneous- 


ly combining primary-color images into 
frames. T ypically, three electron guns il- 
luminate three phosphors, each creating a 
separate color image. You can use multiple 
CRTs, as in TV projectors. If you do, your 
projector may combine the images inter- 
nally with a single projection lens, or ex- 
ternally on the screen using three lenses. 
With only one CRT (as in your computer 
monitor or TV set), however, convention- 
al color CRTs (known as shadow-mask 
CRTs) integrate the electron guns and 
phosphors into one tube. 

Another technique that is used to pro- 
duce color images with monochrome CRTs 
combines monochrome fields sequential- 
ly to make each frame. Color filters that are 
placed between you and your CRT screen 
select red, blue, and green images that are 
timed to appear when the proper filter is in 
place. Instead of using one CRT with a 
white phosphor screen, you can use a phos- 
phor that has sharply peaked emission at 
wavelengths corresponding to each of the 
desired primary colors matched with nar- 
row-band color filters. This approach pro- 
vides a great improvement in contrast. 

А few manufacturers have developed 
field-sequential displays with electroni- 
cally switchable color filters using liquid- 
crystal technology. These filters are often 
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called LCSes (liquid-crystal shutters) (see 
figure 1). To avoid flicker, the field-se- 
quential system must show each of the 
three images in sequence within the time 
allowed for a single frame. Thus, the field 
rate must be three times higher than the 
frame rate. Despite their ability to deliver 
high-quality images, field-sequential col- 
or systems are not widely used because 
they incur higher circuit costs and more 
complex signal interfaces than do simul- 
taneous color systems. 

А third technique of converting mono- 
chrome to color uses the CRT image to 
control a separate spatial light modulator, 
or LCLV (liquid-crystal light valve). In 
effect, the light modulator is an electroni- 
cally controlled transparency containing 
the image developed on the CRT screen. 
Unlike direct-view CRTs and CRT pro- 
jectors, this CRT screen doesn't have to 
produce light energy for viewing, or even 
light of any particular color. In fact, as 
long as it can be coupled efficiently to the 
LCLV, the CRT image can essentially be 
invisible. 

Liquid-crystal panels are commonly 
used in CRT-driven light valves. These 
panels are usually continuous liquid-crys- 
tal cells coupled with a photoconductive 
controllayer. A CRT illuminates a photo- 
conductor, which in turn creates an image 
in the liquid crystal. A separate projection 
light source shining on the other side of a 


liquid-crystal cell transfers the image to a 


viewing screen (see figure 2). 


LCLV: Simultaneous Color 

Much of the original work done on LCLVs 
was performed by Hughes Aircraft at lab- 
oratories in southern California. These ef- 
forts led to the introduction of its black- 
and-white projectors for the Mac shown 
at the 1987 MacWorld Expo in Boston, 
Massachusetts. In February, at the Info- 
com International show in Washington, 
D.C., some manufacturers introduced full- 
color projectors for TV and graphics. 

Hughes Aircraft's breakthrough came 
when its scientists used semiconductor 
materials to fabricate the photoconductive 
layers in the mechanism, a process that 
yielded the fast response times and uni- 
formity needed for the display of high- 
quality motion video. Recently, Hughes 
Aircraft formed a new company, Light 
Valve Products (Carlsbad, CA), to exploit 
this technology. The product is due to ship 
late this year (see the photo). 

Greyhawk Systems (Milpitas, CA), a 
manufacturer of precision electro-optical 
systems and devices, has equipped a small 
high-resolution CRT with a fiber-optic 
faceplate that serves as one side of a liquid- 
crystal light-modulator cell. The fiber- 
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Figure 2: Three high-resolution monochrome CRTs simultaneously pass images to 
the liquid-crystal cells through fiber optics and the photoconductive layers. High- 
intensity red, blue, and green light obtained through filters from the projection lamp 
is modulated to produce three color images that are combined at the screen (one 
channel is shown). (Courtesy of Greyhawk Systems) 


optic plate guides light from the CRT to 
a photoconductive layer. This process 
“draws” an image that controls the elec- 
trical drive to the liquid crystal. A series of 
filters split light from a projection lamp 
into primary colors. Each primary color is 
modulated by its own LCD. This tech- 
nique produces a composite full-color im- 
age. Other firms, including Electrohome 
(Kitchener, Ontario, Canada) and Xerox 


he LCS can 
deliver high- quality 
color images from 
a monochrome CRT. 


(Webster, NY), are reported to also be 
working on this technology. 

Many technical challenges must be met 
before such a system becomes a practi- 
cal product. One goal is to prevent the 
high-intensity projection source light from 
contaminating the CRT light. Such con- 
tamination would lead to reduced image 
contrast. Another goal is to obtain accept- 
ably fast response times for displaying 
moving objects and video. Greyhawk Sys- 
tems and Hughes Aircraft claim to have 
solved these problems by using propri- 
etary processes and materials to fabricate 


isolation layers between the LCD and 
the CRT. 

Other LCLV technologies exist that are 
not CRT-driven, but they draw heavily on 
CRT technology to permit direct writing by 
an electron beam on a control surface. Tek- 
tronix's electron-beam-addressed LCLV 
uses separate electron guns to write and 
erase images on a liquid-crystal cell that is 
mounted in a vacuum. This LCLV pro- 
jects images by using an external light 
source and polarizers. To date, no prod- 
ucts that use this technology are available. 

LCLVs produced by General Electric 
(Syracuse, NY) and Gretag/Eidophor (Zu- 
rich, Switzerland) also use an electron 
beam to write an image. However, they 
write on an oil film (rather than a liquid 
crystal) and use external light sources to 
project bright, large images. 


LCS: Field-Sequential Color 

At about the same time that microcom- 
puters made their appearance, researchers 
in the U.K. proposed an electronic equiv- 
alent to the color wheel that was based on 
liquid-crystal technologies. 

Before display-equipment designers 
could use the LCS in practical applica- 
tions, it had to be made large enough to be 
used in a direct-view display. It also had to 
switch on and off quickly for flicker-free 
field-sequential operation without leaving 
ghost images. And it had to transmit light 
efficiently to be bright enough for viewing 
in normal light. 

Tektronix Laboratories (Beaverton, OR) 
addressed the issue. By the mid- 19805, it 
had finished development of a fast-switch- 
ing liquid-crystal panel called the pi-cell. 
High contrast and high resolution were the 
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strong points of this new technology, 
which first appeared in Tektronix logic 
analyzers. 

Other applications then fell nicely into 
place. Kaiser Electronics (San Jose, CA) 
considered field-sequential color to be a 
natural option for cockpit displays. CRT 
displays are inherently more versatile than 
the mechanical indicators that they re- 
placed. Thus, in its displays for the F-18 
aircraft, Kaiser used LCS technology to 
produce multifunction displays that adapt 
to the task at hand. They also provide high 
contrast and saturated color for viewing 
in a brightly lighted cockpit. 

If field-sequential color is an old idea, 
then so is using the stroke-written, or vec- 
tor, display in which the CRT electron 
beam 1s directed along a precise path 
rather than using the more common raster- 
display format. But the vector display uses 
time efficiently, producing a brighter dis- 
play than is possible in a raster scan. Kai- 
ser has been able to tune the LCS switch- 
ing time to optimize light output in each 
color. 

Over the long term, a CRT's physical 
bulk can prove awkward in avionic cock- 
pits. Richard Hockenbock, general man- 
ager of the Tektronix avionic displays busi- 
ness unit, suggests that LCS is an interim 
technology that will last two to three years 
for avionic use, after which flat panels will 
take over. 

Two primary colors (red and green) and 
a mixed color (yellow) have been adequate 
for color-coded displays, such as test equip- 
ment and avionic displays. But extension 
of the technology to three primary colors 
has proven difficult, and acceptance has 
been further hampered by the problems of 
interfacing field-sequential displays to ex- 
isting TV and video standards. The situa- 
tion may be improving. In 199], at Wescon 
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Inside the Series 
300 projector, 
light from the 
Xenon arc lamp is 
filtered to remove 
the ultraviolet 
and hot infrared 
waves. The 
remaining "cold" 
light is then split 
into primary 
colors and 
directed into the 
color channels. 
(Courtesy of 
Hughes Light 
Valve Products) 


(San Francisco, CA), Tektronix introduced 
a 9-inch-diagonal full-color monitor and 
a series of separate full-color shutters in 
sizes from 1 to 19 inches diagonal. 
Simulating a view of the real world (a 
goal of virtual reality) becomes a more 
practical process when the view includes 
high-quality images. Fake Space Labs 
(Menlo Park, CA) has used LCS technol- 
ogy to produce high-resolution moving 
images in small, head-mounted displays. 


Status and Potential 

Now that addressability beyond 640 by 
480 pixels is becoming common for PC 
and Mac displays, and with HDTV on the 
horizon, people are becoming more aware 
of the limitations of conventional CRT- 
based color displays. Shadow masks and 
patterned phosphor screens are up against 
seemingly insurmountable physical barri- 
ers. Discrete-element LCD flat panels are 
making impressive inroads at lower lev- 
els of addressability. But this technology 
also appears to be pushing against physical 
limitations, as manufacturers pack more 
and more pixels per square inch into their 
displays. 

This changing environment makes shut- 
ter-based displays an attractive return to 
basics without the fabrication problems 
of discrete-element display screens. Also, 
advances in circuit design and fabrication 
methods make it easier to construct a cost- 
effective field-sequential switching sys- 
tem, even if you must adapt the interface to 
an existing display standard. And the large- 
area LCS should benefit from some of the 
advances in manufacturing technologies 
that are being applied to other liquid-crys- 
tal devices. 

Full-color LCS displays are a recent de- 
velopment that draws from continuing re- 
search into materials, manufacturing pro- 


cesses, and electronic circuitry. And the 
electronic circuitry for a field-sequential 
display is not likely to be a problem in a 
new product design. So far, neither the 
LCLV nor the LCS has achieved wide use, 
yet their potentials appear to be strong in 
the absence of any serious competing tech- 
nologies. 

The LCS can deliver high-quality, high- 
resolution color images from a mono- 
chrome CRT in any application that can 
accommodate the CRT's space and power 
requirements. Thus, the LCS is a poten- 
tial contender for use in small-screen desk- 
top equipment. Perhaps it will be the tech- 
nology that provides photographic-quality 
displays in products for home, school, and 
business, whether for personal computers 
or for multimedia workstations. 

Тһе LCL V can take over when you 
need larger image size or higher bright- 
ness—for instance, for group viewing in 
business workgroups or theatrical settings. 
New applications include virtual reality 
and electronic cinema, a process that al- 
lows high-quality motion pictures to be 
distributed electronically to your local 
movie theater. 


It Won't Be a Gray World 

By departing from conventional CRT us- 
age, thetwo techniques described here per- 
mit the CRT to operate in its most effective 
monochrome mode. The burden of pro- 
viding brightness and color is shouldered 
by other components (i.e., the LCS and 
the LCL V). 

The good news is that there is hope that 
these specialized components, although 
they embody highly developed materials 
and process technologies, may eventually 
be relatively inexpensive to manufacture. 
Someday these spatial light modulators 
may even become available at your friend- 
ly radio parts store. 

It's been said that the shadow-mask col- 
or CRT is one of the most complex prod- 
ucts ever mass-produced. Yet color TV 
sets are one of the few products whose 
prices have not increased in over two de- 
cades. You can expect the consumer elec- 
tronics industry— particularly as it evolves 
to include personal computers and relat- 
ed new products—to drive down the cost 
of these new display technologies into a 
range that all of us can afford. в 


Joe Hallett is a business consultant who 


specializes in engineering and business 
development of display products. Тһе In- 
ternational Communications Industries 
Association recently published his book 
LCD Projection Panel Selection Guide. 
You can contact him on BIX c/o "editors" 
or on AppleLink at X2260. ` 
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Obsolescence is a 


thing of the past. 


Investment Protection. The last thing you want your next PC to be is obsolete. So Z series offers an 
unprecedented range and economy of upgradeability to protect your investment. Change a single chip 
or an entire module. Enhance performance, add memory or stack drives. You can even upgrade your 


black-on-white notebook display to active-matrix color. And watch the value of your investment grow. 


You've got 


connections. 


Integrated Connectivity. The next level of PC productivity lies in networking. And Z series sets the 
standard for Integrated Connectivity with Novell® NetWare? Microsoft® LAN Manager™ and Banyan? 
VINES” client shells pre-installed. Ethernet®-compatible High-Speed-Communications pipes. And 


we're already thinking about what comes next. It's all part of Thinking Ahead. 


ZaSTATION™ 
Full line of 
EISA andISA 
desktops 
with easy 
and eco- 
nomical up- 
grade paths. 
2-slot system 


shown. 
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Introducing 
2 Series. 


Your future 
is built in. 


The Z series of desktop and notebook PCs and servers isn't just fresh thinking. It's a whole new way 
of thinking. It views PCs as a long-term investment, and has the vision to protect it. It makes future 


changes part of a master plan. 1t's called Thinking Ahead. 


ZaNOTE™ 
Voted 


BEST OF 


COMDEX, / 
Shown with 
industry- 
acclaimed 
READYDESK™ 
port repli- 
cator for 
instant access 


to peripherals. 
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consistency of component design for streamlined support and constant productivity in a changing 


world. Thinking Ahead means you won't have to rethink your investment. Ever. 


Call 1-800-472-3699, ext. 100. We'll be glad to send you more information about the Z series. We 


know that sooner or later you'll come around to our way of thinking. It's called Thinking Ahead. 


ZENITH DATA SYSTEMS 
A Bull Company 


MONITORS 
Z=SERVER™ Full line of 
Superior VGA/SVGA 
scalability monitors, 
and balanced including 
performance multi-sync 
network and flat- 


screen 


— = | models. 


Servers, 


Processor/MHz 


Storage 


Memory 
(Standard/Max) 


Video 


Pre-installed 
Operating Systems 


Integrated 
Connectivity 


Upgrade Options 


Mouse 


Battery Life 


Weight 


Optional 
Peripherals 


*Dependent upon specific model 
"Pending certifications 


Z»SPORT ZsNOTE Z*STATION Z®SER VER 
ISA EISA EISA 
1586%5Х/25 158651,/20 15865Х/25 14865Х/20 14865Х/25 
1486%5Х/20 158651,/25 14865Х/20 i486DX/33 14860 Х/53 
14865Х/25 14865Х/25 i486DX2/50 i486DX/50 
i486DX/33 
60, 85, 120MB* 60, 85, 120МВ" 80, 120, 120, 200, 400MB 300, 400, 500MB" 
200, 400MB (up to eight) 
2/8MB* 2-4°/12MB 4/64MB 4-8°/128MB 4-8°/192MB 
4/12MB* 
VGA display up to УСА display up to 64 gray Integrated SVGA & 1024x768 Integrated SVGA @ 1024x768 
64 gray scales scales or active matrix color resolution with 16 colors. resolution with 16 colors. 


MS-DOS 5.0 with АРМ 


N/A 


Memory, HDD, Coprocessor 


Optional 


2 or 2.5 hours under 
АРМ" 


6 ог 6.2 lbs? 


AT Docking Unit 
5 slots ATcompatible 
2 half-height drive bays 


ZENITH DATA SYSTEMS 


MS-DOS 50 with АРМ, 
Microsoft Windows 3.1 


Novell Net Ware, Microsoft 
LAN Manager, Banyan 
VINES client shells 
pre-installed 


Video display, Memory, BIOS, 
HDD, FDD, Coprocessor 


Logitech™ IrackMan* 
Portable 


4-10 hours under Premier 
System Management™ 
(¥3 less in color) 


5.9 or 6.5 Ibs’ 


READYDESK 
port replicator 


Upgradeabie to 256 colors. 


MS-DOS 5.0 
Microsoft Windows 3.1 


Novell NetWare, Microsoft 
LAN Manager, Banyan 
VINES client shells 
pre-installed 


CPU, Memory, BIOS, FDD, 


HDD, Coprocessor, OverDrive™ 
processor, Windows accelerator 


module (WAM), SCSI module, 
SCSI tape backup, hard drive 


Microsoft Two-button 


N/A 


N/A 


N/A 


A Bull Company 


Thinking Ahead. 


Upgradeable to 256 colors. 


MS-DOS 5.0* 


Novell NetWare, Microsoft 
LAN Manager, Banyan 
VINES, SCO™ UNIX *'* 


CPU, Cache, BIOS, HDD, 
FDD, Coprocessor, OverDrive 
processor, SCSI streamer and 
DAT tape drives, CD-ROM 
drive, LAN boards, Serial 
port boards 


Optional 


N/A 


М/А 


М/А 


Z°NOTE, ZeSERVER. Z*SPORT, ZeSTATION, READYDESK and Premier System Management аге trademarks of Zenith Data Systems Corporation Microsoft. LAN Мапаргт, MS-DOS, Microsoft Windows and the Ready-To -Run logo are trademarks 
of Microsoft Corporation. Logitech and TrackMan are uademarks of Logkech, inc. The Intel Inside logo, 1386. i486 and OverDrive are trademarks of Intel Corporation. Novell and NetWare are trademarks of Novell, Inc. Banyan and VINES аге 
trademarks of Banyan Systems, Inc, SCO is a wademark of Santa Cruz Operations. UNIX is a registered trademark of AT&T Company. Ethernet isa registered trademark of Xerox Corporation. Copyright © 1992 Zenith Data Systems Corporation. 


ыш 


па you. 


Еаву To Use. Finally. This is the PC as it ought to be. You're up and running in minutes. The con- 
nections are self-configuring, MS-DOS® 5,0 and Microsoft Windows™ 3.1 are optimized and pre- 
installed, the mouse is included, the upgrades are literally a snap and unlimited support is toll-free. 
Even the manuals have been simplified. We know you need to focus on the growing demands of 


your work rather than on your tools. So we made it easy. 


| gra 1d design. 


62 aai 


Design & Ergonomics. Someone had to do it. Someone had to make growth and change part of a 
grand design. An elegant vision that appeals to the eye as well as the intellect. It begins with crisp, 


cool aesthetics that invite interaction all across the Z series landscape—and it extends to a careful 
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ZeSTATION 2а5РОКТ" ZwNOTE 
4-Slot Tower Affordable Daybright 
Configura- SX notebook black-on-white 
tion with signifi- display 
cant expan- upgradeable to 
sion options active-matrix 
using AT color. 
docking unit. 
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HDTV IS COMI 


STATE OF THE ART 


(1. 


TO DESKTOP 


À new world of high-performance monitors 
and image-processing software tools is opening up 


"Е Y ill the coming of HDTV affect per- 
LA | sonal computer and workstation 
У W users? You bet it will. The advent 
| V of HDTV will make new technol- 
ogy available to the computer world, and it 
will generate new applications for personal 
computers and workstations as they are 
used to create and process HDTV images. 
You will benefit from HDTV technology 
with sharper images and new image-pro- 
cessing techniques, but you'll need more 
memory, faster hardware, and better dis- 
plays. 

The present NTSC color-TV standard 
was introduced and adopted a quarter of a 
century before the personal computer ar- 
rived. The new HDTV standard is devel- 
oping in a different world, and standards 
bodies must consider the impact of their 
work on the millions of computers now 
being used. The FCC plans to choose an 
HDTV standard for terrestrial broadcast 
before the end of 1993, and HDTV re- 
ceivers and broadcasting will be available 
as early as 1995. 


Image Processing and the Computer 
The worlds of NTSC TV and the personal 
computer are interacting at an increasing- 
ly frequent rate. You can load standard 
NTSC images into your computer and pro- 
cess them to the limits of your imagina- 
tion and creative skill and your system's 
power and memory. HDTV will expand 
your capability for such creative activity. 

You will be able to take images from 
TV sources (both NTSC and HDTV ) and 
move them to and from print media with 
greater ease, and you'll have more pow- 
erful tools at your disposal. Also, you will 
be able to generate and process images for 
HDTV broadcast, film production, and a 


ILLUSTRATION: RON CHAN © 1992 


BERNARD J. LECHNER 
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HDTV IS COMING TO DESKTOP 


By finding the best match from nearby blocks in the previous frame (a), the receiver 
predicts the position of blocks of pixels in the current frame (b). Note that block 2 

in the current frame best matched a block below and to the left in the previous frame, 
indicating motion upward and to the right in this region of the image. 


multitude of multimedia and desktop video 
publishing applications. 


TV Receiver Requirements 

Does this meanthat you will be connecting 
an HDTV receiver to your personal com- 
puter or workstation? Probably not. The 
design requirements of TV receivers differ 
significantly from those of computer mon- 
itors. 

TV receivers are overscanned to avoid 
black borders; computer monitors are un- 
derscanned to avoid losing information. 
The smallest HDTV screens will measure 
about 36 inches diagonally, too large for 
typical desktop applications. In addition, 
monitors are designed for high resolution 
and high contrast, sacrificing peak bright- 
ness, while TV receivers have high peak 
brightness and sacrifice contrast and reso- 
lution. Furthermore, TV receivers incor- 


BUTE ACTION SUMMARY 


With the probable approval of a 
digitally based HDTV standard 

in 1993, HDTV will help bring 

a new generation of high-per- 
formance monitors and soft- 
ware tools to personal com- 
puter users. 

a eas 
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porate peaking circuits to enhance edges in 
the image. ~ 


HDTV Technology Applied 

to Personal Computers 
HDTV requires significant improvement 
in CRT technology (e.g., improved reso- 
lution and convergence), and HDTV CRTs 
will have a wide-screen 16-to-9 (width to 
height) aspect ratio instead of the present 
NTSC 4-to-3 standard. With this improved 
technology, you will have computer mon- 
itors with improved performance and/or 
lower cost. 

HDTV receivers will consume a great 
deal of memory; receivers will most likely 
include two or more video-frame stores, 
each one requiring as much as 2 MB of 
DRAM. Additionally, HDTV receivers 
will use extensive blocks of DSP (digital- 
signal-processing) circuitry, running at 
speeds of 25 to 75 MHz. The improved 
technology and reduced costs resulting 
from the technology’s use in high-volume 
consumer products will spill over and be 
applied to personal computers and work- 
stations. 


Proposed HDTV Systems Compete 
Four of the five proposed HDTV systems 
are all-digital. The images are not only 
processed digitally in the studio or home 
receiver but are also transmitted over the 
air in digital form. The fifth competing 
system is based on analog transmission, 
and I will not discuss it in detail in this ar- 
ticle. | 
All the proposed systems are based оп 


the wide-screen 16-to-9 aspect ratio. A 19- 
inch diagonal personal computer monitor 
with this aspect ratio would display two 
84- byll-inch pages side by side at 80 
percent of the full size. You could display 
12 columns of a spreadsheet instead of the 
usual nine. 

Two of the proposed all-digital systems 
use a display-pixel-sampling lattice of 720 
by 1280 pixels. A third system uses a lat- 
tice of 960 by 1408 pixels, and a fourth 
system provides two options: 960 by 1440 
pixels or 810 by 1440 pixels. At 8 bits per 
pixel for each of the RGB components, 
the memory required to store one com- 
plete imageranges from 2.76 to 5.96 MB, 
compared to 0.92 MB for a VGA image. 
(See the table.) 


Pixel Geometry 

For computer image processing, logically 
square pixels offer a clear advantage: Im- 
age rotation and scaling are computation- 
ally easier with square pixels. However, 
when displayed on a CRT with discrete 
raster scanning lines, a logically square 
pixel-sampling lattice results in displayed 
pixels that are perceived as being about 
20 percent taller than they are wide. 

Why the discrepancy between logical 
and perceived pixel geometry? Because 
TV uses discrete scanning lines; the verti- 
cal resolution of a TV image captured by a 
camera and displayed on a CRT is reduced 
to less than the number of original image- 
scanning lines (the ratio of displayed lines 
to original lines is typically 0.8 to 0.9 опа 
modem HDTV CRT display). The factor 
applied to account for this is known as the 
Kell factor. 

Like the УСА display standard, the 720- 
by 1280-pixel format and the 810- by 
1440-pixel format provide logically square 
pixels. On the other hand, the 960- by 
1408-pixel format and the 960- by 1440- 
pixel format result in perceptually square 
pixels when displayed on a full-bandwidth, 
high-resolution CRT monitor. 


Digital Transmission 

and Data-Rate Reduction 

Тһе 720- by 1280-pixel systems transmit 
59.94 complete images per second using 
progressive scanning in the camera and 
display, yielding a data rate of 1.33 gigabits 
per second. The 960- by 1408-pixel system 
and the 960- by 1440-pixel system transmit 
29.97 complete images per second using 2- 
to-1 interlace signals, giving a data rate of 
about ] Gbps. 

How can you transmit such high data 
rates through a standard 6-MHz TV chan- 
nel? By using sophisticated digital-modu- 
lation techniques, a 6- MHz channel is able 
to support a data rate of about.20 Mbps. 


HDTV IS COMING TO DESKTOP 
La | 


Some ofthe important characteristics of the four all-digital HDTV systems proposed for the U.S. terrestrial broadcast TV 
standard. This data is based on information provided by the proponents to the FCC Advisory Committee on Advanced 
Television Service and is subject to change as the current test program proceeds. 


Proponent 
organization 


System 

Total lines per frame 
Frames per second’ 
Interlace 

Horizontal scan rate (kHz) 
Pixel-sampling lattice 


Sampling frequency (MHz) 


Compression 
algorithm 


RF modulation method 


ATVA 


(American Television 


Alliance) and 
General Instrument 


Digicipher 
1050 
29.97 
2 to 1 
31.469 
960 x 1408 


53.65 


Motion-compensated 
transform coding 


32 QAM? with 
16-QAM option 


Zenith Electronics 
and AT&T Bell 
Laboratories 


DSC-HDTV 
787.5 
59.94 
1 to 1 

47.203 

720 x 1280 


75.3 


Motion-compensated 
transform coding with 
vector quantization 


2-level and 4-level 
vestigial sideband 


Motion-compensated 
transform coding 


ATRC (Advanced TV ATVA 
Research Consortium), and MIT 
Thomson Consumer 
Electronics, 
Philips Consumer 
Electronics, NBC, 
David Sarnoff 
Research Center, and 
Compression Labs 
AD-HDTV ATVA-P 
1050 787.5 
29.97 59.94 
2 to 1 1to 1 
31.469 47.203 
960 x 1440 720 x 1280 
or 810 x 1440 
54 75.8 


Motion-compensated 
transform/sub-band 


(MPEG-based) coding 
Spectrally shaped 16 QAM 
32 QAM with 
16-QAM option 


1 All but the Zenith/AT&T systems provide a 24-frame-per-second mode for program material originated on motion-picture film. 


? QAM = quadrature amplitude modulation. 


However, to transmit information at 1 Gbps 
on a 20-Mbps channel, you have to com- 
press the information by a factor of about 
50 to 1. 

How can you do that? First, you can 
discard information that is psychovisually 
unnecessary: that which can't be seen. Be- 
cause the human eye is much less capa- 
ble of resolving color detail than bright- 
ness detail, the first step in all the proposed 
HDTV systems is to convert the RGB rep- 
resentation of an image to a luminance 
(1.e., brightness) signal and two color-dif- 
ference signals. The system subsamples 
the color-difference signals at a ratio of 2 
to 1 (in most cases), both vertically and 
horizontally. You retain only one-quarter 
of the pixels for each color-difference sig- 
nal, reducing the transmitted information 
by a factor of two. 

Next, you take advantage of the fact that 
typical TV images contain redundant spa- 
tial and temporal information. For exam- 
ple, if a portion of an image doesn't change 
from one frame to the next, you don't need 
to repeatedly transmit the pixels for that 
part of the image. You merely send them 
once and then tell the receiver to repeat 
them. 

Even for parts of the image that move, 
you can reduce the information that has 
to be transmitted by telling the receiver 


^ 


where in the previous frame groups of pix- 
els in the current frame came from and 
what small changes they have undergone. 
By breaking the image down into small 
blocks, you'll find that for each block in a 
frame there is a nearly identical block in 
the next frame that is displaced horizon- 
tally and vertically from the present block. 
These displacements are coded and trans- 
mitted as motion vectors, enabling the re- 
ceiver to predict the next frame from the 
present frame (see the figure). 

Because the prediction of whatthe next 
frame will be won't be exact, you should 
compare the predicted frame with the real 
frame and transmit the difference signal. 
The motion vectors and the difference sig- 
nal can be transmitted with fewer bits than 
the whole next frame would require. To 
get the receiver started when you first tune 
to a channel, to accommodate the scene 
changes, and to prevent an accumulation of 
errors, you should periodically send a com- 
plete frame without relying on prediction 
information. 


Analysis and Implementation 

The next step is to transform the repre- 
sentation of the image in a frame block by 
block from the pixel domain to the spa- 
tial-frequency domain. Here, you typical- 
ly use 8-by-8 blocks of pixels. This trans- 


formation leaves you with an 8-by-8 ar- 
ray of 8-bit coefficients, but if you arrange 
them in the order of increasing spatial fre- 
quency, you'll find long runs of zeros in 
most images. Then you canuse run-length 
coding to reduce the number of bits you 
must transmit. 

Because the number of recognizable 
brightness levels decreases with increasing 
spatial frequency, you can use fewer than 
8 bits to quantize the higher-frequency co- 
efficients more coarsely, reducing the num- 
ber of bits that must be transmitted. Final- 
ly, you can represent frequently occurring 
coefficient values with short code words, 
and less frequently occurring values with 
longer code words. 

Applying all the foregoing enables you 
to achieve the required data-rate com- 
pression on average. Butthe instantaneous 
data rate is no longer constant. For a sim- 
ple picture with little or no motion, the 
instantaneous data rate will be low, but 
for complex pictures with lots of fast mo- 
tion or at scene changes, the rate can sud- 
denly become high. 

How do you deal with this varying data 
rate? You use a buffer, writing into it at 
the variable rate produced by the coding 
process and reading out of it at the fixed 
maximum transmission rate of the channel, 
This works nicely most of the time. But 
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Circle 68 on Inquiry Card. HDTV IS COMING TO DESKTOP 
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occasionally, when there is а complex 
scene with fast motion orata scene change, 
the buffer can be in danger of overflowing. 
FORTRAN | If you truncate the input to the buffer, you 
produce undesirable major picture arti- 
facts. 

When you discoverthat the buffer is in 
danger of overflowing, you should selec- 


ri tively discard the image information that is 
psychovisually least necessary. There is а 
9.5 delay in the eye's perception of fine de- 


tail in newly presented images, such as in 
scene changes. If the first frame or two 
are not at full resolution, you won't no- 
tice it. The eye can also be fooled in scenes 
with rapid, complex motion. Although the 
eye will track fast-moving foreground ob- 
jects, some loss of background resolution 
will not be bothersome. 


32-bit protected-mode Fortran 


Your Fortran code is important. Trust it to the 
company that has been writing award-winning 
Fortran language systems for 25 years. 


The MPEG Standard 
One of the systems proposed for HDTV 
broadcast makes use of an extension of the 
MPEG (Moving Pictures Experts Group) 
standard to accomplish the compression 
I have just described. Because the MPEG 
Банан ік Тейе extension is an international standard that 
is likely to be extensively applied to com- 
press images for storage and transmission, 
especially in the computer world, it would 
be a good basis for the U.S. HDTV stan- 
dard. 

The MPEG standard is based on a lay- 
! | ered structure that makes it easy to transfer 
Boot ccc MR. Ve қола” images between media at various levels 
a d of the coding process. The structure makes 
m E it unnecessary to go all the way down to 
> "WE NE NE | iue MS. OS the transmitted bit stream or all the way 

Er ; D 2 £ up to the reconstructed picture. 


(800) 548-4778 


(702) 831-2500 m Fax (702) 831-8123 m P.O. Box 6091 в Incline Village NV 89450 


0 MM A Profound Effect 
que ett 02 A SUBE Ча HDTV technology is going to have a pro- 
f found effect on personal computers and 
workstations. The development of HDTV 
hardware will result in improved perfor- 
mance and lower cost for CRT-based com- 
puter and workstation displays, as well as 
improvements in memory and DSP tech- 
nology. 
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WOES аа at Чү Sua N Assuming that the FCC adopts a digital 

| is к а ® veo E Me "m ki 8 standard for HDTV that 15 interoperable, 

55% Қыз WS АМ со eS ©. 2 flexible, and extensible, it will be possi- 

ATA MP T M MET a" NEE. ble for personal computers and worksta- 
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tions to easily capture and process, as well 
as create, HDTV images. A new world of 
high-resolution image-processing appli- 
cations will open up, embracing many me- 
dia, not just broadcast HDTV. E 


Bernard J. Lechner is a consultant based 

in Princeton, New Jersey, who specializes 

in TV and video display systems. He was 

К x a member of the staff at the RCA David 

MES Siet pree T paces 19 3 31 We | xus as Sarnoff Research Center for 30 years. You 
tot 1 a i i = ы . . 

panê 228 5 can contact him on BIX clo "editors." 
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Your favorite technical handbooks 
are now available in soft editions. 


A new approach to math. 
Introducing the Mathcad 
3.1 Software System for Microsoft 
Windows or UNIX. It revolutionizes 
math by letting you zip ИН 
problems naturally and logicall 
because it works the 
way you think, And 
now it’s even more 
powerful, thanks to new 
Electronic Handbooks™ 


More than a 
number-cruncher. 

With Mathcad 3.1, 
you түрс your work 
anywhere into the live 
screen—just like you'd 
writc on a scratchpad—and Mathcad 
docs the calculating. Updates answers 
when a variable changes. Even graphs 
in 2-D or 3-D. 

Symbolic calculation capabilities 
let you do integrals, Taylor series, or 
infinite sum calculations with click-n- 
drag simplicity. 

And when you're done, Mathcad 
prints out presentation-quality 
documents complete with equations 
in rcal math notation. 


Fast electronic access to 
commonly used methods, formulas 
and diagrams, 

Mathcad’s new Electronic Handbooks give 
you instant access to the formulas, methods, 
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plots and variables, and let Mathcad automati- 


callycalculate your answers within the Handbook. 


Or double-click on a Handbook entry and paste 


it into your Mathcad document—with 
the correct units! 

Three new optional Mathcad 
Electronic Handbooks* are now avail- 
able, each created in conjunction with 
a leading publisher of technical reference 
handbooks: 

* Mathcad Treasury of Methods and 
Formulas offers you a host of the meth- 
ods, formulas and diagrams you usc every 
day, along with interactive explanations of 
every feature and algorithm of Mathcad. 

* Machine Design and Analysis from 
Hicks’ Standard Handbook of Engineering 
Calculations from McGraw-Hill, contains 
more than 125 practicalcalculation procc- 
dures including shaft and gear mechanics, 


time and power to cut, drill, bore, countersink, 
and alot more. 
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Materials Science and 
Engineering Handbook contains 
more than 140 tables of data, bit- 
mapped illustrations, and Mathcad 
plots. Includes densities, melting 
points and crystal structures of 
elements, properties of ceramics and 
superconducting materials, and 
much more. 

Also Available: 

* Optional Applications Packs— 
adaptable Mathcad templates for 
Electrical, Mechanical, Civiland 
Chemical Engineering, Statistics, 
Advanced Math, and Numerical 
Methods. 

e PC DOS and Macintosh? versions 
also available. 


Freedemo disk. 

Fora FREE Mathcad demo 
disk, or upgrade information, call 
1-800-MAT HCAD (or 
617-577-1017, Fax 
617-577-8829). 
Or sec your 
software dealer. 
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Twowavs to plant a tree 


Now there are two ways you 
can plant a tree for Global ReLeaf. 
You can dig in and do it yourself. 
Or, you can pick up the phone and 
dial 1-900-420-4545. 

You see, even a single tree 
can make an important difference 
in the kind of world we live in and 
the kind of future we leave behind. 
Trees provide shade, help keep our 
air and water clean, and reduce 
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heat-trapping СОзіп the earth's information on Global ReLeaf. 

atmosphere, which is a major So, pick up the phone and start 

factor in global warming, planting. Earth needs all the trees 
That's why we've made it уой can plant. And that's why we 


easy for you to do your part for need you. 
Global ReLeaf. When in call our 

special Action Line, the $5.00 

jam actually pays for planting CICDAL 

a tree while supporting Global А LL АГ 
ReLeaf action across the country. Oe. ENN 
And, we'll also rush you detailed P.O. Box 2000, Washington, DC 20013 


_ 1900-420-4545 


Citizens caring for irees & forests since 1875 


STATE OF THE ART 


DISPLAYS: 
THE HUMAN FACTOR 


Recognizing how human vision operates is key 
to creating outstanding displays 


BERNICE E. ROGOWITZ 


"EWhroughout history, people have cre- 
/ | 'ated devices for representing, com- 

| municating, and displaying informa- 

. Поп, Some technologies, such as 
printing, have developed over centuries 
and evolved a symbiotic relationship with 
human visual capabilities. Electronic dis- 
play technology, on the other hand, has 
evolved at a frantic pace. It's being helped 
along in its evolution by the application 
of research into the human visual system. 

There are many requirements to be met 
to obtain good image quality in electronic 
display systems. You need to create im- 
ages with sufficient luminance and con- 
trast without causing display flicker. For 
color displays, you must choosecolors ef- 
fectively and ensure that the information is 
interpretable. For TFT (thin-film transis- 
tor/LCD monitors, you must minimize 
the effects of spatial sampling and decide 
how best to tile the red, green, and blue 
color pixels. You need to minimize the 
noise in halftone printing and choose al- 
gorithms that achieve good image com- 
pression without compromising visual 
quality. With newer, more advanced tech- 
nologies (e.g., head-mounted displays), 
youmust understand how to create a con- 
vincing impression of depth. 

These questions are all technology-ori- 
ented, but all hinge on the perception of 
the human observer. How do you process 
luminance, contrast, motion, and color? 
How do these mechanisms constrain your 
choices of how to capture, sample, com- 
press, and display information? 


The Human Visual System 

Vision is mediated by a system of neural 
pathways beginning in the eye and ex- 
tending throughout the brain. Light enters 
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the eye through the pupil, which modu- 
lates light in much the same way an aper- 
ture does on a camera. 

Two lenses focus the light on the back 
of the eye: a fixed lens (the cornea) at the 
front of the eye and a variable-focus lens 
(the lens) inside the eye. An irregular array 
of photosensitive cells, or photoreceptors 


BUIE ACTION SUMMARY 


Because the information you 


gather with your eyes is con- 
veyed to over 60 percent of 
your brain, effective display 
technology requires an intimate 
understanding of the human 
vision system. How the human 
eye works plays a key role ina 
broad range of problems con- 
cerning the acquisition, pro- 
cessing, and display of spatial, 
color, and temporal informa- 
tion. 
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(called rods and cones), line the back of 
the eye and detect the pattern of excita- 
tion caused by the light. The photorecep- 
tors are not evenly distributed but are most 
dense in a small region called the fovea. 

Spatial resolution, or acuity, is best in 
the fovea and decreases as you move away 
from central vision into the periphery. The 
neural connections in the periphery, how- 
ever, pool information from many recep- 
tors, providing greater sensitivity than the 
receptors in the fovea. As amateur astron- 
omers know, you can often see the excita- 
tion from a dim star peripherally—but not 
foveally. Furthermore, although the central 
visual system has better spatial resolution, 
the peripheral system has better temporal 
sensitivity. 

Thus, even in the retina, researchers 
have found different visual mechanisms 
or pathways. Recent research has high- 
lighted even more pathways. For exam- 
ple, one such pathway goes from the eyes 
to the superior colliculus, which controls 
eye movements and directs your gaze 
quickly to movement detected in the pe- 
riphery of your vision. This same nucleus 
of cells also receives inputs from the au- 
ditory system and, in the same way, di- 
rects your eyes to loud sounds. 

Information from the eyes eventually 
reaches over 60 percent of the brain, pro- 
viding input to memory, decision making, 
and concept-formation processes. Thus, 
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designing a display involves more than 
simply understanding questions of image 
quality and detectability—it involves un- 
derstanding how you seek out, understand, 
and use information. 


Luminance Perception 

The human visual system is sensitive to a 
large range of light intensities, from a flash 
of light containing just a few quanta to 
light a trillion times more intense. At any 
one time, however, you are sensitive only 
to a small range of intensities, and the vi- 
sual system adjusts this dynamic range to 
match the ambient light. You can see this 
process in operation when you enter a dark 
movie theater. At first, everything looks 
dark and formless, but as the neural pro- 
cesses reset the visual system's dynamic 
range, a full range of intensities gradually 
becomes apparent. 

Luminance perception provides a simple 
example of how the visual system pro- 
cesses and encodes information. If you in- 
crease luminance in equal steps, you find 
that the apparent brightness of these steps 
doesn't increase linearly. [п fact, to cre- 
ate a set of luminances that looks like equal 
steps of brightness, you must present a se- 
ries of geometrically increasing values. 
Something like a diminishing-retum func- 
tion is at work in the perception of lumi- 
nance. Jacques Roufs of the Institute for 
Perception in the Netherlands recently 
wrote about the importance of this lumi- 
nance nonlinearity (called the gamma func- 
tion) for image quality. Roufs’s work is 
now a fundamental part of many quantita- 
tive models of human vision and image 
quality (see reference 1). 


Spatial Vision and Image Quality 
Another important concept for display 
technology is contrast. The ability to read 
text, for example, depends mainly on the 
luminance ratio between the characters 
and the background. Knowing the contrast 
between two regions of the visual field, 
however, is not enough to fully character- 
ize contrast sensitivity. 

In the 1950s, an RCA TV engineer by 
the name of Otto Schade measured how 
contrast sensitivity depends on the spatial 
distribution of bright and dark regions. He 
measured the minimum contrast required 
to detect grating patterns of varying spatial 
frequency. His classic result shows that 
people are most sensitive to luminance 
modulation, or contrast, at two to four cy- 
cles per degree of visual angle and that 
this sensitivity drops off for higher and 
lower spatial frequencies. 

This relationship has been important in 
image compression. The idea is to devote 
the greatest bandwidth to ranges of spatial 
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frequency where people are most sensitive 
and compress the image in ranges where 
they are least likely to detect the change. 
Another application, commonly used in 
digital halftoning, is to hide the sampling 
noise in regions where peopleare least sen- 
sitive and are unlikely to detect it. 


Fixing Flicker 

The spatial information on a display is 
modulated in time, depending on the re- 
fresh rate of the CRT, the persistence of the 
phosphor, and the interlace pattern of the 
fields. When the temporal modulation 
gives rise to the perception of temporal 
intermittence, it is said that the display 
"flickers." Perceived flicker also depends 
on the luminance and size of the display 
and whether you look at the screen direct- 
ly (1.е., foveally) or out of the corner of 
your eye (i.e., peripherally). 

Several researchers have proposed meth- 
ods for evaluating display flicker. In our 
lab, my colleagues and I developed a meth- 
od of evaluating how display parameters 
contribute to flicker (see reference 2). Mea- 
suring a wide range of display parameters 
for each display, we were able to develop 
a model characterizing perceived flicker 
as a linear function of five key display pa- 
rameters: luminance, refresh rate, inter- 
lace mode, phosphor persistence, and col- 
or. This equation lets display designers 
predict the level of perceived flicker and 
evaluate the costs or benefits of various 
display design changes. 

This work shows how interlaced and 
noninterlaced displays compare in pro- 
ducing perceived flicker. Two predictions 
are plotted in the figure on page 198. If 
the amount of perceived flicker depended 
on the number of times a field was updat- 
ed, a 55-Hz/110-Hz (frame rate/field rate) 
interlaced display would appear to flicker 
as much as a 110-Hz noninterlaced dis- 
play (top curve). If interlaced display flick- 
er depended on the frequency of the odd or 
even fields, the 55-Hz/110-Hz display 
would appear to flicker as much as the 55- 
Hz display (bottom curve). The result is 
close to the split-the-difference line. 

All other display parameters being 
equal, a 55-Hz/110-Hz interlaced display 
appears to flicker as much as a 78-Hz non- 
interlaced display. This result is important 
because display cost closely follows the 
field rate. Thus, a 55-Hz/110-Hz inter- 
laced display will cost a lot less than a 78- 
Hz noninterlaced display. 

Perceived flicker increases linearly with 
the logarithm of luminance, which means 
the brighter the display, the more it ap- 
pears to flicker. On the other hand, acu- 
ity, although dependent on luminance, is 
mainly dependent on contrast, the ratio 
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between the luminance of the characters 
and the luminance of the background. A 
good solution would be to decrease over- 
all luminance without decreasing contrast. 

An inexpensive way to achieve this ef- 
fect is to use a display with a low-trans- 
missibility faceplate. With such a face- 
plate, light emitted from the phosphors 
passes through the neutral-density glass 
once, but light striking the screen passes 
through the neutral-density glass twice— 
once on the way in, and once on the way 
out. The result is decreased overall lumi- 
nance and increased contrast. 


Color Concepts 
The first stage of the human color-recog- 
nition system is mediated by three popu- 
lations of photoreceptor cones in the reti- 
na that can be thought of as broadband 
filters tuned to three ranges of wavelengths. 
Sometimes these are referred to as blue, 
green, and red cone mechanisms, but this 
is a misnomer for two reasons. First, each 
color photoreceptor cone mechanism by 
itself is color-blind. The hues you see de- 
pend on the relative outputs of the three 
cone types. Second, although the short- 
wavelength mechanism peaks at a wave- 
length you would call "blue," the green 
and red mechanisms are largely overlap- 
ping and peak at a wavelength you would 
call *yellow." 

This trichromatic system makes possible 


both color TV and color displays. Because 
the color you see depends on the pattern of 
activity across the three mechanisms, it's 
possible to create any color with only three 
signals. This system of three color-sensi- 
tive filters produces the great range, or 
gamut, of colors you see. 

But what about color-blind people? 
How do you select colors that won't hand- 
icap them? A good rule of thumb is to 
make sure that the distinction you want to 
make has both a color and a luminance 
difference. Thus, even if someone can't 
use color cues to see the distinction you 
want to show, there is a redundant lumi- 
nance cue. For example, it would be a good 
practice to make all the spelling errors that 


have been identified by a spelling checker 


appear both red and bright on the screen, 
rather than just one or the other, as many 
programs now do. 


Luminance and Color 

By adjusting the background and fore- 
ground colors on a display, you discover 
that some color combinations produce un- 
readable text. Yellow characters on a white 
background, for example, are indecipher- 
able, but yellow on a wide range of other 
colors looks fine. This is because our visual 
systems process color and luminance dif- 
ferently. You can detect fine spatial vari- 
ations in luminance but only coarse spatial 
variations in color. Detecting yellow text 
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Data from flicker-matching experiments shows that the perceived flicker of a nonin- 
terlaced display is equivalent to 0.702 times the field rate of an interlaced display, all 
other variables being equal. Thus, a 55-Hz !110-Hz (frame ratelfield rate) display 
appears to flicker as little as a 78-Hz noninterlaced monitor. 


on a white background is difficult because 
there is little difference between the lumi- 
nance of the text and that of the back- 
ground. Because the luminance mecha- 
nism has high spatial resolution, it has 
nothing to work with. The spatial fre- 
quency of the text is beyond the spatial- 
resolution limits of the color system, so 
you see something yellowish but can't 
make out the text. This phenomenon also 
holds true for dark-blue text on a black 
background orfor any situation where the 
foreground and background of a high-res- 
olution image are isoluminous. 
High-resolution images require lumi- 
nance variations, which can be colored lu- 
minance variations. For example, a bright 
foreground color on a dark background 
color would be detectable. This knowl- 
edge can be useful in solving some prac- 
tical problems. For example, Al Ahumada 
and Heidi Peterson of NASA and IBM Re- 
search, respectively, recently showed that, 
for image compression, you can treat the 
red, green, and blue planes of a colored 
image as if they were simple luminance 
images, ignoring the hue completely, and 
arrive at appropriate coefficients for the 
quantization matrix (see reference 3). De- 
tection of high-resolution images depends 
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only on luminance. 

Other compression schemes make use of 
another property of spatial frequencies: 
The range over which the luminance sys- 
tem operates is greater than the range over 
which the color mechanism operates. Thus, 
in coding information, less bandwidth 
needs to be devoted to color. 

This concept is fundamental to several 
standard image-coding schemes (e.g., YIQ, 
or luminance-chrominance) and explains 
how it was possible for TV engineers to 
add color to black-and-white TV technol- 
ogy. The bandwidth required to transmit 
full color was so small that information 
could be squeezed between the bands car- 
rying luminance information. Compres- 


sion schemes that devote most bandwidth: 


to luminance and a smaller bandwidth to 
color information can achieve higher im- 
age quality with fewer bits. 

In focusing on high-resolution issues, 
you shouldn't forget that color mecha- 
nisms are especially sensitive to low spa- 
tial frequency (i.e., large areas). Anyone 
who's ever used a pale-salmon-colored 
paint to cover a large wall knows that the 
larger the area, the more saturated and in- 
tense the color looks. On a large wall, the 
pale salmon can look like a mango frenzy. 


Conversely, a beautiful full-sky sunset can 
look wan and flat in snapshots. 

In my judgment, this phenomenon is 
why most nature photographers prefer 
slides, which can be projected onto a large 
screen, providing a suitable stimulus for 
the color mechanisms. In addition, I think 
this factor leads the proponents of projec- 
tion technologies and HDTV to believe 
that the images these technologies pro- 
duce are better than the images produced 
by other technologies, even though the 
spatial resolution of those images may not 
compare to those of other technologies. 

Another application of this information 
is for windowing environments. Because 
windows tend to be large, you can easily 
see small differences in hue. It's not nec- 
essary to use jarring, saturated colors to 
distinguish between windows. Subtle vari- 
ations in window color should be adequate. 


Device-Independent Color 

An important area emerging in display 
technology is the creation of color images 
that look comparable when displayed on a 
CRT display, projected onto a screen, or 
outputted from a printer. One critical fac- 
tor in achieving this goal is the calibration 
of your output devices. 

Characterizing an image in terms of the 
D/A value sent to the red, green, and blue 
electron guns doesn't let you control the 
color unless you know the luminance-re- 
sponse function for each of the primary 
colors of your display. Measuring these 
functions is straightforward, and once you 
have performed this computation, you can 
express the chromaticities of your image 
in terms of a number of standard metric 
spaces and manipulate the colors in sys- 
tematic ways. But be careful. These red, 
green, and blue values are luminance val- 
ues, not D/A values. If there isn't a linear 
transformation between your D/A values 
and your luminance values, the transfor- 
mation will be uninterpretable. 

The second aspect of achieving device- 
independent color comes after the indi- 
vidual devices are calibrated and you want 
to transform color information from one 
device to another. Often the standard trans- 
formations are impossible to perform, be- 
cause the printer and the CRT operate at 
different luminance levels and the range 
of available colors decreases at low lumi- 
nance levels. Also, the color pigments or 
phosphors may create different gamuts of 
colors that are not fully overlapping. 

To date, technologists have made vari- 
ous simplif ying assumptions when trying 
to match output across devices, selecting, 
for example, the closest available color. 
But should that color be closest in hue, 
saturation, lightness, or all three? Should 


PC WON'T BOOT? KICKSTART IT! 


Don't replace your motherboard, use KickStart 2". 
When serious hardware problems occur, nothing gets 
you up and running as fast. KickStart 2 measures 
power within 2.596 on all four voltages, shows 
Power-On Self-Test (POST) failure codes, and 
features on-board ROM-based diagnostics allowing 
you to determine and remedy the problem quickly, 
easily, and inexpensively! 
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remote via modem, or simply logging results to a 
remote terminal, printer, or laptop. You can configure 
your own test routines and store them in KickStart 25 
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On-board switches, LEDs, and digital displays allow 
complete control over testing in systems lacking 
video or disk. 


KickStart 2 is the ultimate SECURITY CARD, too. 
With two levels of password protection and рге-0/5 
activation, you can confidently prevent unauthorized 
use of your PC. 
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Landmark JumpStart" A T ROM BIOS for testing 
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independent of your operating system. You can use it 
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THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 


With Alignlt" you can clean, diagnose, and align 
your floppy drives in minutes without a scope. 
Patented technology requires only a screwdriver to 
perform ANSI-accurate alignments (.3 mils). 


Alignit is ideal for corporate users with multiple PCs. 
The GOLD STANDARD feature allows you to align all 
your PCs tothe same in-house standard, guarantee- 

ing that all your floppies are perfectiy interchangeable 
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Landmark Service Diagnostics is ideal for 
professionals requiring the most exhaustive 
diagnostic test capabilities. 


Service Diagnostics is not 
just a single product, but a 
complete LINE of products. 
It's comprised of software, 
hardware, and firmware so 
you can choose the best 
“tool” for the job. 
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Servico Diagnostics; The Kit 


Overall, Service Diagnostics: 
The Kit was the best perlormer. 
youre running a service 
department, SERVICE 

Ü Шр IS NOT AN 


PT 
NECESSITY.” 
Bil! O'Brien, PC Magazine 


When your PC won't boot, 
youll need ROM POST 
firmware, a plug-in chip that 
virtually "jumpstarts" the 
system to determine what's 
wrong. And, when your 
printer isn't working, you 
won't know whether it's the LPT port, cable, or printer 
without hardware, like our loopback plugs (which 
together with our software completely test the COM 
ports). 


To provide you a complete troubleshooting resource, 
service Diagnostics is offered in single modules or in 
"kits." Components include; CPU-specific software 
(PC, XT, AT, 386/486, Р5/2), ROM POSTS (PC, XT, 
AT) and floppy alignment disks (3.5" and 5.25"). 


All the Service Diagnostics software modules are 
available in self-booting versions for use with non- 
DOS operating systems like UNIX. 


Service Diagnostics is powerful and flexible. 
Hundreds of tests can be performed on your mother- 
board, memory, video, COM ports, floppy and hard 
drives, printer, and more. CALL for a customized 
quote on the kit that’s right for you! 


PC DIAGNOSTICS MADE EASY 


You don't need to be technical to use PC Probe" 
With clear, intuitive, pull-down menus and 206 pages 
of on-line help, troubleshooting your PC is truly 
MADE EASY! 


And, you don't have to be handy with a screwdriver to 
make PC Probe pay for itself. Just by providing a 
diagnostic report to your service and repair shop, 
youll save money and receive quicker service. 


PC Probe runs over 150 tests including; motherboard 
and CPU, memory, video card and display, keyboard, 
COM ports, floppy drive and controller, hard drive 
and controller, and more. Includes VirusCure, 
Landmark Speed Test, AT SetUp & loopback 
plugs. CALL for current pricing! 


SLASH HARD DISK 
SET-UP TIME 


If you install, upgrade, or maintain hard drives, then 
you need DiskBase™. It'll save you boat-loads of 
time and money by putting the exact hard disk 
information you needat your fingertips... whenever 
you need it. 


DiskBase reveals 12 technical specs on over 2500 

hard disk drive models and 8 technical specs on over 
220 controllers. Once you've located the correct hard 
disk model, you can instantly bring up a listing of all 
compatible controllers. CALL for current pricing! 


e Toll Free Tech Support 
е 90 Day Money Back Guarantee 
* Federal Express Shipping 


CALL (800) 683-6696 


FAX (813) 443-6603 • Int'l (813) 443-1331 


VALANDMARK 


RESEARCH INTERNATIONAL CORPORATION 
103 Grand Central Street • Clearwater, FL 34616 


Copyright Û 1992, PC Probe, Alignhi, KickStant. JumpSran, ROM POST. Service Diagnantics, Disk Base, amd Spevd Тем are trademarks of Landmark Rescarch International Corp. АН Rights Reserved, Other names amv trademarks of their associated owners. 


Circle 110 on Inquiry Card (RESELLERS: 111). 


VIrcie оо on inquiry Tare 
(RESELLERS: 67). 


200 


BYTE 


e JULY 1992 


DISPLAYS: THE HUMAN FACTOR 
Сасы І 1 


you try to find the closest match ог trans- 
form all the colors to better fit into the new 
device's gamut? These and other ques- 
tions are open to debate, and the answers 
will come only from measurements of what 
you see. 


Perception and LCDs 

The information presented on a display 
screen is not a continuously varying image, 
but an image made up of dots or rectangles 
that provide samples of the image. In ear- 
ly displays, designers were limited in the 
number of points they could individually 
address on each scan of the display sur- 


erceived flicker 
increases linearly 
with the logarithm 
of luminance. 


face—a situation that resulted in punctate 
(1.е., marked with tiny dots) characters. 
As the technology developed, the number 
of dots allocated for each character in- 
creased; today, high-resolution bit-mapped 
displays let you use various fonts and 
styles and produce fine-looking images. 

One technique important in overcom- 
ing the limitations of sampling is the use 
of gray scaling, or antialiasing. This pro- 
cess lets you digitally apply a low-pass fil- 
ter to characters and images, eliminating 
some of the high-frequency splatter cre- 
ated by the sampling process. 

Liquid-crystal technologies provide the 
most active arena for combating the ef- 
fects of spatial subsampling. Unlike CRT 
displays, LCD pixels are spatially distinct, 
not overlapping. Also, LCD color doesn't 
come from mixing color in each pixel but 
by creating a matrix of pixels, each col- 
ored red, green, orblue. Furthermore, each 
pixel is separated from its neighbors by a 
thin black region, enhancing the tiled, sam- 
pled appearance of the display. 

As with CRT images, it has been shown 
that gray scaling can soften some of the 
sampling effects. The problem is that cre- 
ating gray scales is difficult for LCDs. Us- 
ing a CRT display to simulate a color TFT/ 
LCD monitor, my colleagues and I show- 
erthat character detectability and perceived 
image quality increase monotonically up to 


3 bits of gray scaling (8 luminance levels) 
and then an asymptote. For text, it may 
be possible to reduce the effects of sam- 
pling by adding as few as 3 bits of gray 
scaling. | 

The other problem introduced by TFT/ 
LCD monitors is deciding how to tile the 
red, green, and blue picture elements. My 
colleagues and I have found that any con- 
figuration that biases the representation 
(e.g., by aligning the pixels so that orien- 
tation is not sampled evenly) produces a 
marked decrease in visual detectability 
and pattern identification. 


Visions of the Future 

Human vision plays a key role in a broad 
range of problems that concern the acqui- 
sition, processing, and display of spatial 
and temporal information. As the tech- 
nology advances, there will be an even 
greater need for vision science. The types 
of problems, however, will change as the 
technology changes. 

As information about.the luminance, 
contrast, flicker, and color sensitivity of 
the human visual system becomes incor- 
porated in display design, new questions 
will arise—questions about new display 
technologies, richer computer environ- 
ments, spatial/motor interactions, interac- 
tions between the sensory modalities, and 
ways to attract and focus attention. 

As people develop systems that support 
interactive exploration of data, they will 
need to understand how to conceptualize 
and represent data so that it facilitates hu- 
man analysis and thought. The interaction 
between experimental psychology and dis- 
play design is in the infancy of a life that 
promises to be very interesting. ll 
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Bernice E. Rogowitz is a member of the 
research staff at the IBM T. J. Watson Re- 
search Center (Yorktown Heights, NY). 
You can reach her on BIX clo "editors" or 
on luternet at rogowtz(Qwatson.ibm.com. 


TheWorlds Best Selling 


six disk installation is a breeze 


UNIX Clone Just Got Better. 


Now with full 32-bit CORRER. 
implementation! | DRE 


If you want to ignite your 32-bit hard- 
ware with the multi-user, multi-tasking 
power of UNIX, Coherent 4.0 has arrived. 
And if you're operating or selling А 
small business network systems 
with dozens of users, that's really 
good news. Because Coherent 
40 is what you want in 
UNIX at a price that's hard 
to believe. 


Run UNIX 
applications today! 
Coherent is now bin- 
ary compatible with UNIX. Most 
UNIX PC applications port with a simple 
recompile and many now run right 
out of the box. The list is growing 
everyday, so call for details. 


Yes, It’s For Real! 

How can it be? First of all, 
Coherent was independently 
developed by the Mark Williams 
Company so you don't pay for 
UNIX licensing fees. You don't pay 


mw II 9999 


either. Coherent is only sold directly to you. 


MWC 5СО 
COHERENT UNIX/386 
Version 4.0 Version 3.2V2 


No. of Manuals 
No. of Disks 
Kernel Size 


375 K 
34 hours 
60 meg 
2-4 meg 


100 K 
40 min. 
10 meg 


In fact, over 40,000 copies of 
Coherent have already been sold. Апа, 
liketheones we quote here, virtually 
every critic whos reviewed Coherent has 
raved about it. 


Install Time 
Suggested Disk Space 
Min. Memory Required 


] meg 
Регѓоппапсе* 85.7 31.3 


Ргісе $99.95 $2590 


So Much Less, 
Yet So Much More. 

As a virtual clone of UNIX, Coherent 
embraces the original UNIX philosophy: 
Small is beautiful. Small price, yes. But theres more, much 
more, to Coherent than its amazing price. 

Requiring only 10 megabytes of disk space, Coherent 
can reside with DOS. So you can keep all your DOS 
applications and move up to Coherent. And it runs with 
as little as 1 MB of memory versus 4 MB for other UNIX 
versions. 


The World's Only Plug And Play UNIX Clone. 


You'll have Coherent up and running with a fraction of 
the time and effort it takes for other UNIX versions. Our 


*Byte C Compiler Benchmark: Compiles per 
minute on 25 MHZ 486. 


TM 


compared to their 25. You'll also 
1 learn it faster and increase over- 
| all performance. All because 
Coherent is smaller, faster... 
and better. 


Small, But So Complete. 
Make no mistake, Coherent 
is a wholly professional develop- 
ment system. You get a complete 


C compiler, assembler and over 200 UNIX 
commands including full sets of functions 


Coherent 


for development, administration, 
maintenance and text processing. 
Coherent also comes with 


e UUCP capabilities that connect you 


to a world-wide network of free 
software, news and millions of 
UNIX users. Апа it’ all clearly 
e documented in Coherents highly 
praised 1200 page manual. 


Experienced, Supported, 
Guaranteed. 

Mark Williams Company has been 
developing professional programrning 
tools since 1976. Our commitment to 
our products and users is unsurpassed. 
Users applaud our popular BBS and the 
widely acclaimed telephone support 
they get free from Coherent developers. 

Still, we're not asking you to take a 
chance on Coherent. We've made it fool- 
proof to see for yourself—with a 60-day 
money-back, no hassles guarantee. So 
pick up that phone and order Coherent 
now. And the best way to UNIX will be 
on its way to you! 


900-МАКК WMS 


(800-627-5967 or 708-291-6700, FAX: 708-291-6750) 
60-DAY MONEY BACK GUARANTEE! 


0 


Coherent is a trademark of Mark Williams Company. UNIX is a trademark of USL. 


Mark Williams Company 
60 Revere Drive, Northbrook, IL 60062 


Ж АТ. =з 2... Жы E ———-——-————€x oc oss c е...‏ ل 
Distributors: Australia (07) 266-2270, Chile (02) 2235538, Czechoslovakia 632-62877, Denmark 42-88-72-49, Finland 47-871-201, France (1) 46-72-80-74,‏ 
Germany (0511) 53-72-95/(030) 313-7015, Norway 211-0950, Singapore (02) 291-8151, Sweden (0) 660-192-90, UK (091) 4276430.‏ 


Apple Computer, Ine. 

20525 Mariani Ave, 

Cupertino, CA 95014 

(800) 776-2333 

(408) 996-1010 

Circle 1174 on Inquiry Card. 


CalComp Computer Graphics 
Group 

P.O. Box 3250 

2411 West La Palma Ave. 
Anaheim, CA 92803 

(800) 225-2667 ° 

(714) 821-2000 

fax: (714) 821-2045 

Circle 1175 on Inquiry Card. 


CTX International, Inc. 
20530 Earlgate St. 

Walnut, CA 91789 

(714) 595-6146 

fax: (714) 595-6293 | 
Circle 1176 on Inquiry Card. 


Epson America, Inc. 

20770 Madrona Ave. 

Torrance, CA 90509 

(800) 922-8911 

(310) 782-0770 

fax: (310) 782-5220 

Circle 1177 on Inquiry Card. 


GoidStar Technology, Inc. 
3003 North First St. 

San Jose, CA 95134 

(408) 432-1331 

fax: (408) 432-6053 

Circle 1178 on Inquiry Card. 


Hewlett-Packard Co. 

3000 Hanover St. 

Palo Alto, CA 94304 

(800) 752-0900 

(415) 857-1501 

Circle 1179 on Inquiry Card. 


Hitachi America, Ltd. 

110 Summit Ave. 

Montvale, NJ 07645 

(800) 448-2244 

(201) 573-0774 

fax: (201) 573-7660 

Circle 1180 on Inquiry Card. 


Idek/liyama North America, Inc. 


650 Louis Dr., Suite 120 
Wanninster, PA 18974 

(215) 957-6543 

fax: (215) 957-6551 | 

Circle 1181 on Inquiry Card. 


Ikegami Electronics (U.S.A.), Inc. 


37 Brook Ave. 

Maywood, NJ 07607 

(201) 368-9171 

fax: (201) 569-1626 

Circle 1182 on Inquiry Card. 


Image Systems Corp. 

11543 K-Tel Dr. 

Hopkins, MN 55343 

(800) 462-4376 

(612) 935-1171 

fax: (612) 935-1386 

Circle 1183 on Inquiry Card. 


Displays 


After reading the articles in this month's State of the Art, you may want to explore some of the upcoming display technologies for 
your own applications. Following is a sampling of companies that provide specialty or color monitors for a variety of uses, 


JVC Information Products Co. 
of America 

2903 Bunker Hill Lane, Ste. 102 
Santa Clara, CA 95054 

(408) 988-7506 

fax: (408) 727-7533 

Circle 1184 on Inquiry Card. 


Microvitec, Inc. 

1943 Providence Court 

Airport Perimeter Business Ctr. 
College Park, GA 30337 

(404) 991-2246 

fax: (404) 996-2387 

Circle 1185 on Inquiry Card. 


Mitsubishi Electronics America, Inc. 
5757 Plaza Dr. 

Cypress, CA 90630 

(800) 843-2515 

(714) 220-2500 

fax: (714) 236-6171 

Circle 1186 on Inquiry Card. 


Nanao USA Corp. 

23535 Telo Ave. 

Torrance, СА 90505 

(800) 800-5202 

(213) 325-3202 

fax: (213) 530-1679 

Circle 1187 on Inquiry Card. 


NEC Technologies, Inc. 

1255 Michael Dr. 

Wood Dale, IL 60191 

(800) 388-8888 

(708) 860-9500 

Circle 1188 on Inquiry Card. 


Nissei Sangyo America, Ltd. 
800 South St. 

Waltham, MA 02154 

(800) 441-4832 

(617) 893-5700 

fax: (617) 237-2592 

Circle 1189 on Inquiry Card. 


Panasonic Communications & 
Systems Co. 

Office Automation Group 

2 Panasonic Way 

Secaucus, NJ 07094 

(800) 742-8086 

(201) 348-7000 

Circle 1190 on Inquiry Card. 


Philips Consumer Electronics Co. 
] Philips Dr. 

P.O. Box 14810 

Knoxville, T N 37914 

(615) 521-4316 

fax: (б 521-4406 | 

Circle 1191 on Inquiry Card. 


Princeton UDSI 

1125 Northmeadow Pkwy., Suite 120 
Roswell, GA 30076 

(800) 221-1490 

(404) 664-1010 

fax: (404) 664-4103 

Circle 1192 on Inquiry Card. 


Radius, Inc. 

1710 Fortune Dr. 

San Jose, CA 95131 

(800) 227-2795 

(408) 434-1010 

fax: (408) 434-0770 

Circle 1193 on Inquiry Card. 


RasterOps Corp. 

2500 Walsh Ave. 

Santa Clara, CA 95051 

(800) 729-2656 

(408) 562-4200 

fax: (408) 562-4065 

Circle 1194 on Inquiry Card. 


Relisys 

320 South Milpitas Blvd. 
Milpitas, CA 95035 

(408) 945-9000 

fax: (408) 945-0587 

Circle 1195 on Inquiry Card. 


Sampo Corp. of America 
5550 Peachtree Industrial Blvd. 
Norcross, GA 30071 

(404) 449-6220 

fax: (404) 447-1 109 

Circle 1196 on Inquiry Card. 


Samsung Information Systems 
America, Inc. 

3655 NorthFirst St. 

San Jose, CA 95134 

(800) 446-0262 

(408) 434-5400 

fax: (408) 434-5653 

Circle 1197 on Inquiry Card. 


Samtron Displays, Inc. 

14251 East Firestone Blvd. 

La Mirada, CA 90638 

(310) 802-8425 

fax: (310) 802-8820 

Circle 1198 on Inquiry Card. 


Seiko Instruments U.S.A., Inc. 
1130 Ringwood Court 

San Jose, CA 95131 

(800) 553-5312 

(408) 922-5806 

fax: (408) 922-5840 

Circle 1199 on Inquiry Card. 


Sigma Designs, Inc. 

47900 Bayside Pkw y. 
Fremont, CA 94538 

(800) 845-8086 

(510) 770-0100 

fax: (510) 770-2640 

Circle 1200 on Inquiry Card. 


Sony Corp. of America 

655 River Oaks Pkwy. 

San Jose, CA 95134 

(800) 352-7669 

(408) 944-4136 

fax: (408) 435-7990 

Circle 1201 on Inquiry Card. 


SuperMac Technology 

485 Potrero Ave. 

Sunnyvale, CA 94086 

(408) 245-2202 

fax: (408) 735-7250 

Circle 1202 on Inquiry Card. 


Tatung Co. of America, Inc. 
2850 El Presidio St. 

Long Beach, CA 90810 

(800) 827-2850 

(213) 979-7055 

fax: (310) 637-8484 

Circle 1203 on Inquiry Cord. 


Taxan America, Inc. 

28880 Santomas Expy., Suite 101 
Santa Clara, CA 95051 

(408) 748-0900 

fax: (408) 748-9599 

Circle 1204 on Inquiry Card. 


Tektronix, Inc. 

Howard Vollum Park 

P.O. Box 500 

Beaverton, OR 97077 

(800) 835-9433 

(503) 627-7111 

Ғах: (503) 627-5502 

Circle 1205 on Inquiry Саға. 


Toshiba America Electronic 
Components, Inc. 

1010 Johnson Dr. 

Buffalo Grove, IL 60089 

(708) 541-9400 

fax: (708) 541-1927 

Circle 1206 on Inquiry Card. 


TVM Professional Monitor Corp. 
1109 West Ninth St. 

Upland, CA 91786 

(800) 822-8168 

(714) 985-4788 

fax; (714) 985-8377 

Circle 1207 on Inquiry Card. 


ViewSonic 

12130 Mora Dr., Unit II 

Santa Fe Springs, C А 90670 
(800) 888-8583 

(310) 946-0711 

fax: (310) 946-1618 

Circle 1208 on Inquiry Card. 


Zenith Data Systems 

2150 East Lake Cook Rd. 
Buffalo Grove, IL 60089 

(800) 553-0331 

(708) 808-5000 

Circle 1209 on Inquiry Card. 


Inclusion in the resource guide should 
not be taken as a BYTE endorsement 
or recommendation. Likewise, omis- 
sion from the guide should nat be tak- 
en negativel y. Тһе information liere 
was believed ta be accurate ut the 
time of writing, but BYTE cannot be 
responsible for omissions, errors, or 
changes that occur after compilation. 
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INTRODUCING MICRO-CAP IV. 
MORE SPICE. MORE SPEED. 
MORE CIRCUIT. 


PC-based circuit analysis just became faster. 
More powerful. And a lot easier. Because 
MICRO-CAP IV is here. And it continues a 
12-year tradition of setting CAE price/ 
performance standards. 

Put our 386/486 MICRO-CAP IV to work, 
and you'll quickly streamline circuit creation, 
simulation and edit-simulate cycles — on circuits as large as 
10,000 nodes. In fact, even our 286 version delivers a quantum 
leap upward in speed. Because, for one thing, MICRO-CAP IV 
ends SPICE-file-related slowdowns; it reads, writes and 
analyzes SPICE text files and MCÁ schematic files. It also 
features fully integrated schematic and text editors. Plus an 
interactive graphical interface — windows, pull-down menus, 
mouse support, on-line HELP and documentation — that 
boosts speed even higher. 

Now sample MICRO-CAP IV power. It comes, for example, 


Probe Vertical -— Scope 


Т 


АС Analysis 


Transient Analysis 


from SPICE 2G.6 models plus extensions. Compre- 
hensive analog behavioral modeling capabilities. 

A massive model library. Instant feedback plotting 
from real-time waveform displays. Direct schematic 
waveform probing. Support for both Super and 
Extended VGA. 

And the best is still less. At $2495, MICRO-CAP 
outperforms comparable PC-based analog simulators — even 
those $5000+ packages — with power to spare. Further, it's 
available for Macintosh as well as for IBM PCs. Write or call 
for a brochure and demo disk. And experience firsthand 
added SPICE and higher speed— on дыз circuits. 


1021 S. Wolfe Road 
Sunnyvale, СА 94086 
(408) 738-4387 FAX (408) 738-4702 


Circle 104 on Inquiry Card. 


BUSINESS WEEK 


AEROSPACE DAILY 


AIRPORTS 


AVIATION DAILY 


AVIATION WEEK & 
SPACE TECHNOLOGY 


BIOTECHNOLOG Y NEWSWATCH 


BYTE 


CHEMICAL ENGINEERING 


CLEAN-COAL/SYNFUELS LETTER 


COAL WEEK 


DATA COMMUNICATIONS 


ELECTRIC UTILITY WEEK 


ENGINEERING NEWS-RECORD 


HAZARDOUS WASTE BUSINESS 


INDEPENDENT POWER REPORT 


INDUSTRIAL ENERGY BULLETIN 


INSIDE ENERGY/ 
WITH FEDERAL LANDS 


INSIDE F.E.R.C. 
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When you need business information, why not get 
the total story, instantly! Word for word. The McGraw-Hill 
Publications Online database gives you just that. Unedited, 
full-text retrieval (except graphics) of articles exactly as they 
are published in McGraw-Hill magazines and newsletters. 

Now you can get information on companies, people 
and products on any topic — pertaining to one particular 
industry, or search the entire McGraw-Hill! library (over 35 
leading publications online) for diverse editorial perspectives. 
Only McGraw-Hill, the world's foremost business informa- 
tion publisher, can deliver itall so completely — immediately! 
McGraw-Hill unabridged. 

Access an entire universe of business information. Go 
online with our line. McGraw-Hill Publications OnLine. For 
more information, including our latest list of publications, 
contact Andrea Broadbent at (609) 426-5523. Or fax this 
coupon to (609) 426-7352. 

Or send it to the address below. 


Available through Dialog, Dow Jones News/Retrievale, 


NewslNet* and Nexis®. 


McGRAW-HILL Ar 
PUBLICATIONS ONLINE "Hl 


Princeton-Hightstown Road 
Hightstown, NJ 08520U.5.A. or 


Please send methecomplete 19921151 of yourpublicationsonline. 


Name 
Title 


Company 


Address 


City 


Zip/Postal Code 


INSIDE N.R.C. 


INTEGRATED WASTE MANAGEMENT 


LAN TIMES 


NUCLEONICS WEEK 


POSTGRADUATE MEDICINE 


PLATT'S INTERNATIONAL 
PETROCHEMICAL REPORT 


PLATT’S OILGRAM NEWS 


PLATT’S OILGRAM PRICE REPORT 


S&P'S EMERGING & SPECIAL 
SITUATIONS 


S&P'S REVIEW OF BANKING 
& FINANCIAL SERVICES 


S&P'S REVIEW OF SECURITIES 
& COMMODITIES REGULATION 


SECURITIES WEEK 


TECH TRANSFER REPORT 


UTILITY ENVIRONMENT REPORT 


THE WEEKLY OF BUSINESS AVIATION 


UNIXWORLD 


AND MORE... 


Your network huy for today 5 
business technology market. 


McGraw-Hill TechNet 
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li 4- Architectural Record W 7 А/С Flyer, Aviation Week & Space Technology, AW & ST China Quarterly, 
AW & ST USSR, Business & Commercial Aviation, World Aviation Directory and Buyer's Guide в 20— Business 
Week, Business Week China, Business Week Hungary, Business Week International, Business Week USSR 
ш 28- Chemical Engineering lil 32C— BYTE, Data Communications, Data Communications International, LAN 
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The BYTE Lab tests seven ' t suddenly comes to you, a software 
А product that is so exquisite, so sim- 

portable user interface ple, so necessary to everyday life, that 
libraries and tells | it is sure to make you rich, famous, 
& andan instant folk hero for future gen- 

how to choose the one erations of programmers. However, you 


must resolve one important issue: For 
which computing platform will you target 
your masterpiece: the elegantly integrated 
Mac, a PC running Microsoft's runaway 
hit Windows, plain-old-vanilla DOS, or the 
Unix and/or OS/2 environment? 

Wouldn't it be wonderful if you could 
write a single application and have it miraculously transported to every platform? 
In short, write code that's totally portable. That's just what portable libraries do. This 
month, the BYTE Lab looks at seven of them and chronicles their strengths and 
weaknesses. (For a capsule summary, see "Pros and Cons of Portable Libraries" on 
page 210.) 

Portability comes in many guises. There is source code portability, which ensures 
that programs written in one language on one platform will compile and execute iden- 
tically on another. Today, ANSI Standard C is the best-known example. Another ар- 
proach is portability at the object code level. The most famous (and most success- 
ful) avenue to this kind of portability was the UCSD Pascal operating environment, 
which ported an operating shell, editors, and compilers through the use of low- 
level pseudocode. Implement a pseudocode interpreter on your machine and you in- 
stantly had access to a complete development system. 

Another tactic is to port the operating system. This makes the portable source 
code method simpler, since you need only recompile to accommodate the new pro- 
cessor being used. All your system calls are identical. This is the method advocated 
by various Unix groups. In particular, the availability of Posix-compliant systems en- 
sures (theoretically) that the Unix calls you make on platform A are identical to 
those on platform B. The move to portable operating systems is also being ex- 
pounded by such companies as Microsoft, Apple, and IBM with their Windows 
NT (New Technology) and Pink/Taligent products. Of course, if simply having an 


that best fits your needs 
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Uy | St ACTION SUMMARY 


E WHAT PORTABLE INTERFACE 
LIBRARIES DO 


They provide a uniform 
programming interface on multiple 
platforms that allows developers fo 
port applications without having to 
rewrite code. 


LIKES 

Most of these products offer a 
simplified interface to the GUI 
environment. Two of them port the 
familiar Windows API. 


DISLIKES 
Slow speed and size overheads are 


particularly noticeable when 
working on a 16-MHz 3865Х. 


RECOMMENDATIONS 

XVT provides the highest portability 
among platforms. Wndx allows 
complete control over look and feel 
on any platform. 


operating system available on multiple plat- 
forms were the answer, everyone would 
be running Unix. Instead, we live in a tan- 
gled world of multiple standards. 

The growing popularity of GUIs has 
complicated the portability question. No 
two GUIs are the same. Each has its own 
look and feel. Window styles, mouse ac- 
tions, and menu arrangements all differ. 
For your product to be accepted, it must ac- 
quire the proper look and feel of each en- 
vironment. Having a killer application on 
a Mac that looks like a Windows applica- 
tion will not get youravereviews or many 
sales. 


Many Means to an End 

This month's Solutions Focus examines 
the different approaches taken by portable 
user-interface libraries. CommonView3 
from ImageSoft and XVT from XVT Soft- 
ware port applications primarily among 
various graphical platforms. Two pack- 
ages, the Mewel Window System from 
Magma Systems and Windows.Txt from 
Interactive Engineering, port the GUI to 
an equivalent textual interface. Wndx from 
Wndx Corp. builds the portable interface 
and allows custom interfaces to be moved 
to any supported platform. Panel Plus II 
from Roundhill Computer Systems takes 
the novel approach of porting a textual in- 
terface to a graphical environment. Inmark 
Development's zApp provides a С++ 
wrapper for the Windows API that can 
then be ported using third-party interface 
tools. Each approach has its own rationale, 
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The widely varying audiences for which these libraries are intended make it inappropriate to compare packages strictly 
on a feature-by-feature basis. As with any development purchase, you must consider these libraries as tools that are 
suitable for specific purposes. Picking the proper tool for the job is more important than finding a tool that solves ай 
your problems. (€ = yes, О = no, N/À = not applicable.) 


CommonView3 XVT Mewel Windows.Txt Panel Plus Il Wndx zApp 
Window 
System 
General information 
Supports Windows MDI? © ө © ө О e e 
Built-in forms-processing 
support standard? О О e О ө О e 
Portable help? О ә ө О ө B O 
Built-in macro support? О О О О О e О 
Built-in portable undo? О О О О О О О 
Portable icon resources? О О ө О О e e 
Portable string resources? E Ө e e О o e 
Portable application 
configuration file? О e e ө ө e О 
Must other files (e.g., DLLs or 
shared libraries) be distributed? Ө ө О О ө o О 
Single price buys following None None None Windows support DOS, Windows, No bundles  zApp for DOS 
bundles is inherent OS/2 and Windows 
zApp for OS/2 
and Windows 
Developer support 
On-line help? 9 О ө e e © О 
Native user interface? ө е e e О ө ө 
Custom user interface? О О ө О Ld e О 
Free technical support Unlimited 12 months 1 month 2 months Unlimited 3 months Unlimited 
Platform-specific information 
DOS 
Version N/A 3.00 3.41 1.20 2.20 2.00 1.00 
Price N/A $1450 $295 $395 $495 $995" $495 
Price with source code N/A Not stated $595 $695 $495 Not stated $495 
Supported compilers N/A Borland C++ Borland C/C++ Borland C++ Borland C++ Borland C++ Borland C++ 
Microsoft C Microsoft C Microsoft C Borland Turbo C++ Microsoft C Microsoft C 
Zortech C++ JPI TopSpeedC Zortech C++ intel 386/486 C MetaWare Zortech C++ 
Zortech C++ Code Builder High C 
JPI TopSpeed Watcom C 
Lattice C 
MetaWare High C 386 
Microsoft C 
Microsoft FORTRAN 
Watcom C/C386 
Zortech C++ 
Run-time royalties N/A None None None None Yes. First None 
1000 copies 
are free. 
Display mode N/A Text Text and graphics Text Text Graphics Text 
Built-in EMS N/A O ® О Compiler- Compiler- О 
dependent dependent 
Built-in printer support О e - О О О О 


1 This package duplicates Windows functionality. Portability is implicit. 


? Text and graphics versions available separately. 


3 Wndx for DOS: $295, DOS 286 $495, DOS 386 $595, MetaGraphics library (required for DOS) $995, Combined package: $1395 


which needs to be considered when you 
purchase an interface library. 

In order to get a feel for how each of 
these development libraries approaches 
the portability issue, we asked each li- 
brary vendor to implement a program we 
call BytePort (see the text box “BytePort 
Demonstration Program" on page 212). 
BytePort is a simple program designed to 
demonstrate the different approaches to 
portability espoused by these packages. 
Because the functionality and market for 
these libraries vary so widely, it really 
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doesn't make sense to try to rate them in 
head-to-head competition. Instead, we 
have looked at each program's perfor- 
mance on its own terms. 


Not Invented Here 

Microsoft spent millions of dollars de- 
signing, developing, and promoting its 
GUI, Windows, and millions more con- 
vincing developers to write applications 
for it. Three major releases later, Windows 
took off like a rocket. Why should you 
reinvent the wheel? 


This is exactly the attitude adopted by 
Magma Systems with its Mewel Window 
System and Interactive Engineering with 
Windows.Txt. Whatever you like or dislike 
about Windows, Microsoft has devoted a 
lot of engineering time to its development 
and has sold a lot of copies. Isn't it simpler, 
then, to move the programmer's interface 
to a number of new platforms and not wor- 
ry about creating yet another interface? 

The advantages of this approach are sig- 
nificant. Programmers do not need to learn 
a new environment. Third-party interface 
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CommonView3 хут Mewel Windows.Txt Panel Plus Il Wndx zApp 
Window 
System 
Microsoft Windows 
Version 3.00 3.00 Note’ Note! 2.20 2.00 1.10 
Price $499 $1450 $495 $995 $195 
Price with source code Not stated Not stated $495 Not stated $295 
Supported compilers Glockenspiel C++ Borland C++ Borland C++ Borland C++ Borland C++ 
Borland C++ Microsoft C Microsoft C Microsoft C Microsoft 
Microsoft C++ 7.0 Zortech C++ Watcom C 8.5 Zortech C++ 
Zortech C++ 3.0 Others 
Run-time royalties None None None None Yes. First None 
1000 copies 
are free. 
OS/2 
Version 3.00 3.00 3.41 1.20 2.20 N/A N/A 
Price $499 $1450 $295 $395 $495 N/A N/A 
Price with source code Not stated Not stated $595 $695 $495 N/A N/A 
Supported compilers Glockenspiel C++ IBM C2 Borland C++ Microsoft IBMC N/A N/A 
IBM C , , Microsoft C N/A N/A 
Microsoft C Microsoft FORTRAN N/A N/A 
Microsoft FORTRAN 
Run-time royalties None None None None None N/A N/A 
Text/graphics Graphics Text and graphics Text Text Text 
Unix 
Version Platform-dependent 3.00 3.41 1.20 2.20 2.00 N/A 
Price $5000-$25,000 $1450/$4400* $995 $695 $495 $2495 N/A 
Price with source code Not stated Not stated $995 $995 $495 Not stated N/A 
Supported platforms Sun SPARC HP-9000/300&400 Interactive SCO (binary) Intel Aviion N/A 
HP-UX9000/700 Mips Microport Others with Interactive Iris N/A 
i386/486 System V Release 4 386/ix SCO source license SCO SCON/A N/A 
Open Look SCO RS/6000 SCO Xenix Sun SPARC N/A 
DEC Ultrix Sun 680x0 HP-9000 
SCO/Open Desktop Sun SPARC Н5/6000 
Mips-based machines Н5/6000 Sun-3 
RS/6000 Sun SPARC 
Run-time royalties None None None None None Yes. First N/A 
1000 free. 
Curses О e? ө © ө О М/А 
X Window System ө О О О ө ө М/А 
Motif e e? е) О O е N/A 
Macintosh 
Version N/A 3.00 N/A N/A N/A N/A N/A 
Price N/A $1450 N/A М/А М/А М/А М/А 
Price with source code N/A Not stated N/A МА М/А МА N/A 
Suported compilers N/A MPW C N/A N/A N/A N/A N/A 
Think C N/A N/A N/A N/A N/A 
Run-time royalties N/A None N/A N/A М/А М/А М/А 
System 7.0 features supported N/A Apple Events N/A N/A N/A N/A N/A 
Multitasking N/A N/A N/A N/A N/A 
communication 
32-bit clean 


prototypers and code generators are read- 
tly accessible. Sample programs in popu- 
lar books and magazines work in both en- 
vironments. The disadvantages are also 
important. Not all Windows calls are nec- 
essarily implemented in the porting library. 
Programmers must be careful to use only 
functions that are available in both envi- 
ronments. The habit of hard-coding win- 
dow coordinates must be broken since, for 
example, the coordinate (10, 1 00) has two 
totally different meanings in graphics mode 
and in character mode. (This is not really 
any disadvantage since you shouldn't be 
hard-coding this information.) Also, what 
you get is a Windows-style application. 


This is not what you want when moving to 
the Mac or a Unix graphical platform. 

The most popular targets for porting the 
Windows API are DOS and Unix text 
modes. OS/2 text mode is also available, as 
is DOS graphics mode. Today, this ap- 
proach represents an excellent choice for 
porting your application. It gains you im- 
mediate access to the millions of PCs on 
the market that are not running Windows. 
It also provides access to the Unix work- 
station market. 


Subsets Are Fine 
Suppose, instead, that you need to move 
your application across the broadest num- 


ber of platforms possible. In this case, you 
may want to pick a product like XVT, 
which takes a greatest-common-denomi- 
nator approach to portability. The com- 
mon denominator typically does not pro- 
vide the latest and greatest whiz-bang 
functionality, since it is not portable. What 
it does give is a solid basis on which to 
grow a portable application. 

Since you will probably need to access 
those whiz-bang functions on particular 
platforms, make sure that you can sidestep 
the library and get right down to the oper- 
ating environment. The fact remains, 
though, that the vast majority of applica- 
tions simply do not need the latest and 
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Pros and Cons of Portable Libraries 


CommonView3 

PROS: Debugging classes; portable ob- 
ject memory management providing 
transparent virtual storage; snappy re- 
sponse on 16-MHz machine. 

CONS: Multiple supporting DLLs can 
complicate installation process. 


Mewel Window System 

PROS: Fairly mature product with com- 
plete Windows API implementation, 
including extras like serial-port drivers; 
able to be used with third-party code 
and resource generators. 

CONS: Text boxes don't act precisely as 
in Windows; requires special Mewel- 
only conditionally compiled code; 
third-party code generators need to have 
code adjusted; need to change from 
pixel to character coordinates; graphics 
mode very slow. 


Panel Pius П 

PROS: Ability to port previous code 
investments; no need to learn event- 
driven programming; applications look 
nearly identical in DOS and Windows. 
CONS: Resulting program is not very 
Windows-like. 


Windows.Txt 

PROS: Windows API; compliance with 
code from third-party code generators; 
able to be used with third-party code 
and resource generators. 

CONS: Need to change from pixel to 
character coordinates. 


Wndx 

PROS: Flexible, fine-grained control 
of user interface; ability to dynamical- 
ly alter the user-interface style and cre- 
ate a unique interface; large assortment 
of support functions, such as macro 


recorders; portable resources and bit 
maps. 

CONS: GUI standards must basically 
be re-created; large executable files. 


XVT 

PROS: Supports broadest array of plat- 
forms; only one to support the Mac; 
snappy response even on 16-MHz ma- 
chine; portable resource design with 
native resource access. 

CONS: Cutting and pasting textis slow. 


zApp 
PROS: Simplified interface to Win- 


dows. 

CONS: No debugging or memory man- 
agement classes; limited to Windows 
or Windows API products. 


greatest features. Solid dependability is 
watchword one for the typical developer. 

The primary advantage of this approach 
is the library’s ability to translate a standard 
interface call into a native-mode function. 
Also, since native operating-system calls 
are used, updates to system resources (e.g., 
a new file-selection dialog box) are im- 
mediately available. 

A disadvantage is that you cannot use 
commonly available features that are not 
present on all platforms. An exception to 
this appears to be the Windows-style MDI 
(Multiple Document Interface), which sev- 
eral packages emulate on all platforms. 
Also, you cannot use third-party tools writ- 
ten for a more general interface like Win- 
dows, although you may be able to use 
prototyping tools that generate resource 
files. 


The World and More 
But what if you’re not satisfied with a sub- 
set; suppose you want all the functions a 
GUI designer has ever conceived? In that 
case, you'd probably want to consider an 
approach such as the one delivered by 
Wndx. The company’s aim is to deliver 
full cross-platform functionality. If one 
platform has it, every other platform should 
have it, too. 

This type of development library is con- 
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stantly attempting to keep up with the lat- 
est and greatest changes. However, not 
only do you need to worry about bugs the 
operating system may have in implement- 
ing a particular function, you also need to 
be concerned about bugs the library may 
have introduced when implementing iden- 
tical functions. Your programs will also 
tend to be much larger than those produced 
by the subset approach. 


The Hidden Event Loop 

We have seen the future, and itis driven by 
an event loop. But what about those tens of 
thousands of lines of code you've already 
created? You already have a successful 
product; you just want to move it over to a 
graphical interface, since that is where 
your clientele is moving. 

Libraries such as Panel Plus II approach 
the problem from the code-maintenance 
point of view. Designed primarily as a 
data-entry interface, Panel Plus II presents 
the same procedural interface under both 
DOS and Windows. Roundhill has hidden 
the event loop deep in the library and pre- 
sents only its standard data-entry inter- 
face. 

The obvious advantage here is that you 
can quickly port your existing applications 
to Windows. The disadvantage? I'm not 
really sure. You probably don't want to 


write any new applications that don’t take 
full advantage of an event-loop-driven ar- 
chitecture. Conversely, I have not seen 
many data-entry development libraries for 
Windows yet. 


Shell Libraries 

Shell libraries provide higher-level ab- 
stractions of basic user interfaces without 
offering a lot of added capabilities. For 
example, zApp simplifies the Windows 
environment by adding a set of С++ class- 
es to the standard API. Shells are different 
from the other products reviewed here in 
that they are typically aimed at a single 
platform or at platforms that are very sim- 
ilar. The zApp product achieves its porta- 
bility by distributing Magma’s Mewel in- 
terface for DOS. Thus, the shell itself does 
not need to adapt to the changing envi- 
ronment. 

In the following section, we look at sev- 
en products thattake various approaches to 
portability. All of them provide code porta- 
bility with Windows. DOS, OS/2 PM (Pre- 
sentation Manager), and OSF/Motif are 
all typical target environments. Only one 
library, XVT, currently provides portabil- 
ity between Windows and the Mac. The 
suitability of any particular library rests, 
as always, in its ability to fit your own 
unique needs. 

continued 


The only Windows ‘statistics NI 


SYSTAT" for WINDOWS 


package you ll ever need. 


#1 for DOS and Windows 

Rated “the best general-purpose 
statistics program” for the PC by 
Software Digest®, SYSTAT for DOS 
is now joined by SYSTAT for Win- 
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win- 
dows advanced memory manage- 
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 
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with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 


Just point and click 

SYSTAT is a full-fledged Windows 
application. Just point and click. 
SYSTAT's QuickStat™ buttons give 
you simple, single-click shortcuts 

to common statistical analyses. 


More statistics, fromthe basic 

to the most sophisticated 

А full range of univariate and 

multivariate statistics—from t tests 

to multidimensional scaling. With a 

few clicks you can turn most sta- 

tistics into graphs and perform: 

= multiway crosstabs with log 
linear modeling 

в nonparametric statistics 

= principal components and 

factor analysis 

cluster analysis 

time series 

nonlinear estimation 

correlation matrices 

means, effect, and dummy 

models 

= post hoc tests 


SYSTAT offers the most 
advanced multivariate general lin- 
ear model available for Windows. 


The most graphics 

No other statistical or graphics 
package can produce all the scien- 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 
m histograms 

m single, multiple, stacked, and 
range bar graphs 

single and grouped box plots 
stem-and-leaf diagrams 

pie charts 

scatter plot matrices 

3-D data and function plots 
contour plots 

control charts 

maps with geographic projections 
Chernoff faces 

complete color spectrum 

log and power scales 
confidence intervals and ellipses 
linear, quadratic, step, spline, 
polynomial, LOWESS, expo- 
nential, and log smoothing 


A compatible family of products 
Whichever you choose- SYSTAT 
for Windows, SYSTAT for DOS or 
both-you'll enjoy the most power- 
ful statistics and scientific graphics 
software available for the PC. 


For more information, special 
offers for current users, and demo 
disks, call: 


708-864-5670 


For motajinformation call or write: SYSTAT, inc., 1800 Sherman Avenue, Evanston, Illinois 60201-3793. Tel: 708.864.5670, Fax: 708.492.3567 


Australia: Hearne Marketing 61.3.8661766, Austria: CSM 43.1.5053695, BeNeLux Countries: Oasis 31.3402.66336, Canada: Multi-Health 416.424.1700, 
SYST, AT Denmark: Agrolab 45.64.406575, Finland: Mikro Martti 358.0.6923800, France: Statilogie 33.1.40935000, Germany: STATCON 49,55.4272075, 
® 


Italy: PiSoft 39.587.213640, Japan: HuLinks 81.33.5902311, Malaysia: Dagang Teknik 603.719.8299, New Zealand: Hoare & Assoc. 64.78.562675, 
Norway: polysoft 47.3.892240, Spain: Add Link 34.3.4590722, Sweden: Technology Transfer 46.76076207, Switzerland: Fritschy & Partner 41,31.215151, 
SYSTATUK: 44.81.6921562 


© 1992 SYSTAT®, inc. Software Digast Ratings Нарог/8.5, May, 1991. Software Digest is a registered trademark of NSTL Inc. 
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bytePort Demonstration Program 


YTE asked each vendor partic- 
ipating in this review to develop 
a program called BytePort. 
BytePort is designed to demon- 
strate the portability provided by de- 
velopment libraries across multiple 
platforms. It exercises the portability 
of both text and graphics applications. 
Libraries that do not support graphics 
could therefore participate. Due to the 
wide disparity in library capabilities, 
the inability of a library to perform a 
specific function did not exclude it from 
the review. Thus, our review is limited 
by the functionality we asked to be im- 
plemented 

BytePort is a simple program using 
multiple windows and a menu. The 
ability to open multiple windows (of 
all window types) is a plus. BytePort 
provides the following functions: view 
multiple text files, perform simple edit- 
ing operations, perform simple data en- 
try, view a graphics file, draw a sim- 


ple graphics image, print any of the 
above, and provide platform-specific 
look and feel. 

The text-file requirement was lim- 
ited to 16 KB of ASCII text. The pro- 
grams were expected to display and 
edit this information in a window with- 
out automatic text wrapping. Cut/Copy/ 
Paste editing capabilities were required, 
as was the ability to enter new text. 
These functions were chosen to demon- 
strate capability rather than the ven- 
dor's ability to create a full-functioned 
text editor. 

· Also on the text-only side of the test 
is a demonstration of a window with 
standard control items: text field, check 
boxes, radio buttons, and pick lists. The 
application provides the ability to re- 
ceive a person's name (text field), age 
(radio buttons), hobbies (check boxes), 
and occupation (pick list). Pressing an 
OK button displays a modal dialog box 
listing the values selected in the previ- 


ous dialog box. 

The graphics portion of thetext con- 
sists of two windows. The first win- 
dow allows lines, rectangles, and el- 
lipses to be drawn. The particular shape 
to be drawn is selected from a text 
menu. There was no requirement to 
store the drawn image. 

In addition to a drawing window, a 
bit-map window was also requested. 
This window allows the display of a 
native-format image (e.g., .BMP on 
Windows and PICT on the Mac) or a 
portable bit-map image (e.g., GIF or 
TIFF). Only a single bit-map style 
needed to be supported, since, again, 
this was a demonstration of ability and 
not of processing power or program- 
mer capability. 

The specification, executable file re- 
sults, and source code for all the 
BytePort demonstration programs are 
available in electronic format. See page 
5 for details. 


CommonView3 


жә CommonView BytePort 
File Edit Type Graphic кш ҒғееҒапп Help 
БЕГ - Data Ent 


Age Hobbies 
® Unknown Û Sting 


Occupation 


Canservalloni 
Editor 


Screen 1: CommonView3 
running under Windows 3.0 
(left) and ІВМ OS/2 2.0 
(right) preserves the native 
look and feel of the two 
graphical environments. 


Englneer 
Politician 


File Name: 
Directory ie: 


cAarüclesigulport 


Directories 


x| ar TER 


lockenspiel's Common- 
View3 (published by Im- 
ageSoft in the U.S.) is a C++ 
library designed to simplify the 
porting of applications among 
various GUIs. The Common- 
View3 library takes the great- 
est-common-denominator ap- 
proach to portability, providing portable 
access to those capabilities that are found 
on all the supported platforms. The one 
notable exception to this is the MDI-style 
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window. MDI windows are supported in 
both Windows and OS/2 PM (see screen 
1). According to the documentation, sup- 
port does not yet extend to Motif. 


The term “greatest common denomina- 
tor" does not imply minimal capabilities. 
As windowing operating systems mature, 
they are quickly increasing their capabili- 
ties in order to compete. Therefore, the 
greatest-common-denominator level is 
constantly rising. CommonView3 deliv- 
ers the standard message and dialog box- 
es, bit maps (which are platform depen- 
dent), text editing, and list boxes. What 
you won't find are hierarchical menus or 
interprocess communication. Multiple 
threads under PM are supported. This was 
unique to the packages reviewed. 

CommonView3 also adds some so- 
phisticated capabilities such as being able 
to select multiple entries from a list box, 
spreadsheet-style list boxes, and object 
graphics. The graphics portion of the 
BytePort demonstration program was cre- 
ated using object graphics that provide full 
support for pen shading, colors, and ob- 
ject filling and hatching. 

In addition to the user-interface library, 
two other included libraries aid in creating 
portable applications. The more important 
is the FreeStore class library, which pro- 
vides a portable method of allocating mem- 
ory across all supported platforms and im- 
plements virtual data storage on an object 


Denmark 45-45-184546 
France 33-1-47-241-961 


Australia 51-9-599-7044 
Austria 43-662-658-2237? 
Belglun/Lurembourg 49-61-727-5014 Germany 49-61-727-5014 


-0266 Hong Kan [852-311-7922 
Canada 416-226-2181/415- 765-5041 


isn't it time you experienced the benefits-of 
object-oriented programming? 


You can with DataFlex 3.0. 


DataFlex's comprehensive 4GL, robust class 
libraries, object-oriented program generators 
and proven database management system pro- 
vide you with a complete library of tools for 
application development. 


Generating complete object-oriented programs 
15 as easy as clicking on AUTOGREATE in 
DalaFlex's menu system. Utilizing DataFlex's 
many other language features lets you create 
fully customized CUA applications. 


Experience faster development, easier mainte- 
nance, re-usable code and better looking 
applications now with DataFlex 3.0 for $795. 
If you currently use another 4GL or program- 
ming language, the cost is only $125* a sav- 
ings of $670. 


The benefits of object-oriented programming 
are available now. Don't get left behind. 


Take the lead. ..witl DataFlex! 


Call 1-800-451-FLEX for complete DataFlex 
information and the dealer nearest you. 


Maxico 525-545-5327 Singapore 65-775-5588 
Minsk 7-0172-236797 Spain 34-1-402-2298 
Moscow 7-095-4342060 Sweden 45-300-19530 
Natherfands31-74-555-609 Tallinn 7-0142-238035 

italy 39-587-422-022/39-51-437-025 : Мем Zealand64-9-772-701 United Arab Em. 97-12-331-885 
Norway 47-2-559-966 United Kingdom 44-71-729-4450 


"A tiled te аге expires QE/31782. Pazbpipante must supply the Tirst page И a тыг or as пілі Esk tren Their language or databisse program. 


P ices may vary by country. 
Ф DataFiex fs a registered trademark of Data Access Со ро ation. 


Circle 36 on Inquiry Card (RESELLERS: 37). 


Object-Oriented 461. 
Application Development Emironment 


14000 SW 119 Avenue 
Miami, Florida 33186 


For information via CompuServe: GO DAC 


PORTABLE USER INTERFACES 
lS j| 


basis. Although object storage will typi- 
cally be allocated in main memory, this 
class library can also allocate space on 
disk. The switch from memory to disk stor- 
age is transparent to the application pro- 
gram. Of course, you will see a decrease in 
performance that is proportional to the 
speed and efficiency of the associated hard 
drives. А debugging class checks for prob- 
lems, such as deleting the same object 
twice and using a previously deleted ob- 
ject. 

The Container class library gives you a 
portable way to save, relate, and manipu- 
late large numbers of objects. It is most 
useful for manipulating groups or lists of 
related objects. Typical subclasses include 
hash tables, arrays, keyed lists, rings, and 
trees. Any type of object can be stored, in- 
cluding other containers, In this way, hi- 
erarchical data structures can be easily de- 
veloped and maintained. 

CommonView3 provides portable print- 
er support for PostScript printers. The doc- 
umentation states that it also works with 
Hewlett-Packard laser printers and may 
work with other printers. There is no ex- 
plicit support for dot-matrix printers. 

А set of CommonView3 DLLs needs 
to be distributed with your application. 
These provide the basic portability func- 
tionality, along with command dialog box- 
es, Clipboard support, help facilities, and 
so on. Delivering all the required DLLs 
along with the executable program still 
kept Glockenspiel's BytePort demonstra- 
tion program in the moderate-size range. 

Until recently, if you wanted to use 
CommonView, you also needed to pur- 
chase Glockenspiel's С++ CFront trans- 
lator. This restriction is lifted with the cur- 
rent version. We received the Windows 
version of BytePort built with Glocken- 
spiel's C++ CFront translator and com- 
piled with Microsoft C. Glockenspiel also 
provided an executable file built with Bor- 
land's Turbo С++. 

Overall, the Glockenspiel BytePort 
demonstration program had a very snappy 
response on the test machine. The user in- 
terface was clean and consistent, properly 
taking on the varied characteristics of a 
Windows and OS/2 PM environment. The 
source code was eminently readable and 
concise. The documentation shows how 
really simple it is to produce a window- 
ing application with portability tossed in as 
an extra. The lack of a DOS version is a 
drawback, as is the need to carry around a 
pack of DLLs. Although advertising states 
that CommonView3 is available for Win- 
dows, О5/2 PM, NewWave, Motif, and 
the Mac, the company told me that as of 
May the Macintosh version did not yet 
exist. 
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he XVT development li- 

brary supports the broadest 
array of operating platforms: 
Windows (see screen 2), Mac 
(see screen 2), OS/2 PM, X 
Window System, DOS, and 
Unix character mode. That it 
smoothly and effortlessly (at 
least for the developer) includes 
the Mac constitutes an out- 
standing feature. 

The list of powerful capabilities is long. 
It starts with full support for standard abil- 
ities like dialog boxes, text fields, and text- 
editing windows. Portable graphics include 
lines, arcs, pie slices, and icons (1.е., bit 
maps). Although referenced in a portable 
manner, bit maps and icons are platform 
dependent—thus allowing you to use plat- 
form-specific development tools at the cost 
of total transportability. All graphics enti- 
ties can be drawn as objects rather than 
bit maps. In the BytePort demonstration, 
the graphics objects can be selected, 
moved, and resized. 

Standard resources such as menus, dia- 
log boxes, and text strings can be refer- 
enced either portably, using the URL (Uni- 
versal Resource Language) tool that comes 
with XVT, or nonportably using native re- 
source compilers. Again, this lets you use 
third-party screen-prototyping tools on 
specific platforms. To aid portability, the 
URL tool even allows portable accelerator 
key definitions. For example, defining 
Alt/Left-arrow as an accelerator key se- 
quence automatically maps to the Com- 
mand/Left-arrow sequence on the Mac. 

ХУТ even takes a stab at addressing the 
problem of font and font-style portabili- 
ty. By restricting an application's ability to 
set fonts and styles arbitrarily (1.е., all font 
requests must be made through menu se- 
lections), XVT manages to isolate the ap- 
plication from the differences in how fonts 
and styles are named in various environ- 
ments. 


HA complete demonstration of th|| 
Е | outlined in this review are exijf 
[7 full functionality of the syst 

following aspects. 


Screen 2: XVT allows 
applications to be ported to 
a wide range of platforms 
without any code changes. 
Shown here are identical 
programs running under 
Windows (left) and 

the Mac (right). 
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One function family that is a major boon 
to portability has nothing to do with the 
user interface. XVT provides fully portable 
support for directory and file access. As 
anyone who has attempted to port code to 
the Mac knows, this is a major difficulty 
(just try to find the change directory com- 
mand in Think C). XVT file and directory 
support includes saving and restoring cur- 
rent directories, changing directory paths, 
creating a list of all files in a directory, or 
limiting those files by type or name. Wild- 
card filenames are supported. The one 
missing function seems to be Make Di- 
rectory, which does not appear to be sup- 
ported. 

Child windows, such as those contained 
in the Windows MDI, are completely 
portable. Memory management routines 
are also provided, along with debugging 
versions of these functions. Debuggable 
memory management routines will be very 
useful as you track those most elusive of all 
code problems. A portable help compiler 
and help program let you build your con- 
text-sensitive help once for all platforms. 
Since this feature does not use native help 
engines, you will still need to rebuild your 
help screens if you require total native look 
and feel. 

The last feature worth mentioning is the 
ability to delve into the XVT library to ac- 
cess nonportable functions. For example, 
on the Mac, you can directly access the 
window handles and override the event 
loop. Overriding the event loop is very 


Developers Say. . . 
"Since the Hardlock uses an algorithmic 
response chip, | am assured of the 


| NAN SN A highest level of protection. Also, the 
2 ЧЫ, >>. optional programmable memory 
D = Se means | can keep custom 


configurations in Hardlock 


M ҮЙ rather than in а file. | can 
ت‎ protect my .EXE or .COM 
Ee. 0 0 o9 files directly and/or incorporate 


Сіепсо5 high level language interface routines into my software. 


And, | feel confident I'll have Glenco's support if | use other 
programming languages." 


Accountants Say. . . 


| "Hardlock provides our 
company with a healthier bottom 


line. Since our software can't be 


е copied, our revenue has steadily Æ М» 

increased. The unique pro- | 

gramming board allows us іо “у 

program the Hardlock in seconds. 
This ensures optimum delivery 
schedules from Glenco and a lower 
inventory cost for us. Hardlock’s 
field programmable feature 
means a single Hardlock can 


protect more than one product.” 


- [| End Users бау... 
LENCO ІШЕ Si | "Hardlock allows me to backup my 
ENSINEESIFS INS" software investment, 

| just plugged 


: Су Hardlock info the 
~ printer card, 
X connected the 
printer cable, 

and forgot about it. 
Since Hardlock 
doesn't require a 
battery, | am 


assured of reliability 
-* and no down time. 


Buffalo Grove 
Шпоїз USA 


J Printer y 


JI 


Actual size shown. 


Hardlock — programmable, algorithmic 
response and memory option — all in one 


r^ 
MET 
GLENCO d 


ENGINEERING INC. 


TM 
SERVING THE SOFTWARE INDUSTRY SINCE 1979 H А RDLOCK 


Жү. {ҢА The Preferred Protection System! 


(708) 808-0300 FAX 808-0313 


1-800-562-2543 | 1-800-562-2543 


H A R D ] O C 


For a distributor in Europe contact, FAST Electronic GmbH 49-89-539800-20 FAX 49-89-539800-40 


For international information circle 51, For End-User information circle 52 on Inquiry Card. 


PORTABLE USER INTERFACES 
La ES m 2...) 


important if you are using System 7.0 fea- 
tures, such as Apple Events, because the 
current XVT implementation does not sup- 
port them. Similar features are available 
on other platforms. 

XVT is not without its foibles. The par- 
ticular problem I noticed was that cutting 
and pasting large text selections was rather 
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һе Меме! Window System 

from Magma Software Sys- 
tems ports the Windows pro- 
gramming interface to DOS 
and Unix. Want to know how 
to program Mewel? Go buy 
Charles Petzold's Windows 
manual, Programming Windows, 2d ed. 
(Microsoft, 1990; ISBN 1-55615-264-7). 
Many of the programming examples pro- 
vided with Mewel are straight from his 
book. Want to use third-party code gen- 
erators and automatic interface builders? 
Go right ahead. Many development tools 
now support the Mewel library. 

The DOS, Unix, and OS/2 versions of 
Mewel have long supported text applica- 
tions. Recently, Magma added the ability 
to create DOS graphics applications as 
well. You can build a single executable 
file to support both text and graphics dis- 
plays. Your application can use command- 
line parameters or a simple auto-detect 
feature to determine the proper operating 
mode. The BytePort sample program uses 
a g on the command line to start graphics 
mode. 

In text mode (see screen 3), Mewel pro- 
vides a solid, snappy response even on a 
16-MHz 3865Х. This is important when 
considering support for older installed 
bases of computers not ideally suited for 
running today's computation-hungry Win- 
dows. Mewel has been on the market for 
several years and receives a steady stream 
of updates and improvements. 

One difficulty with porting from straight 
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slow. Lines of text are inserted individually 
rather than in a single chunk. XVT ex- 
hibits the same phenomenon when deleting 
text. You see a scrolling motion on the 
screen. Selecting a text area and pressing 
the Backspace key to delete it, however, 
doesn't invoke this behavior. This appears 
to be an area where XVT's internal code 


Screen 3: Mewel ports the 
Windows API to DOS. Here 
it is shown in both text (left) 
and graphics (right) modes. 


Windows to Mewel is the change from 
pixel to character coordinates—Mewel 
thinks in terms of х,у column/row text 
screens. Although at first this appears to be 
a serious problem, it can be surmounted 
by intelligent use of the GetSystemMet- 
rics and GetTextMetrics calls, which re- 
turn such information as screen and text 
sizes. Not surprisingly, text happens to be 
| pixel wide by | pixel tall, and your 
screen is 80 by 24 pixels— not, perhaps, 
the largest screen to which you'll port your 
code. Conscientious use of these calls pro- 
vides easy portability between Mewel and 
Windows and also lets you support a wide 
array of display sizes and resolutions. 

The company claims that Mewel can 
perform any text-style operation that you 
can perform in Windows. Its biggest sell- 
ing point is full compatibility with the 
Windows API. Magma also has a sepa- 
rately available toolbox set that contains, 
among other things, formatted data-entry 
classes, an interface to the Microsoft Help 
Advisor, a graphical mouse in text mode, 
a matrix control class, and a communica- 
tions library. Full source code is available 
for all tools as well as the entire window- 
ing system. 

One difference I discovered with Mewel 


needs a closer link to the native platform. 
ХУТ provides a powerful and flexible 
product across a broad spectrum of com- 
puting platforms. It is relatively expen- 
sive, but there are no run-time royalties. 
Although it is currently the only choice 
for complete portability among all these 
platforms, it is also the best choice. 


is the behavior of the insertion-point cur- 
sor when scrolling text areas. Clicking the 
down arrow on a text scroll bar moves the 
insertion point (and cursor) down a line. 
This is different from the Windows be- 
havior, where the entire text area scrolls 
up a line and does not move the insertion 
point. Although not a major problem, it is 
an annoying difference, particularly when 
frequently switching between DOS and 
Windows applications. 

Mewel attempts to move as many of the 
graphics primitives as possible over to the 
text-only world. For example, BytePort 
text mode can draw horizontal and vertical 
lines and boxes. Although these won't win 
youany design prizes (a drawing program 
in text mode simply doesn't work), the 
feature is very useful if you've used drawn 
lines to provide emphasis or sectioning in 
dialog boxes. 

The BytePort demonstration uses stan- 
dard Windows calls to open and initialize 
a printer device. Only text printing is sup- 
ported at this time. The text version of 
Mewel appears stable and quick, but the 
newer graphics version (see screen 3) 
seems to have a way to go before Га rec- 
ommend it for general use. Little difficul- 
ties kept appearing in the demonstration 
program. In particular, pull-down menus 
would blink and then disappear if the 
mouse moved off the menu bar before the 
menu was fully displayed. Magma says 
that this is correct behavior and matches 
the action of Windows. Even so, I found it 
difficult to use the menuing system and 
repeatedly needed to reselect menus. 

The menu problem is annoying, but 
speed is the overriding drawback. Magma 
claims that the problem comes from adding 
the graphics capability as a wrapper to ex- 
isting compiler graphics libraries. Some 
Mewel users stay in text mode for most 
of the application and then dynamically 
switch to graphics mode to display a par- 
ticular screen of information, thus mixing 
the speed of text mode with the flexibility 
of graphics output. | 

Mewel is an excellent choice when 
moving from the graphical environment 
of Windows to the text environments of 
DOS, Unix, and OS/2. The graphics mode 
comes free with the text mode, but Га 
avoid using it except for special cases. 

continued 
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Available across PC, Macintosh, Unix, апа VMS 
platforms, Mathematica includes a full range of 
interactive numerical, graphical, and symbolic 
computation capabilities, all linked to the power- 
ful built-in Mathematica language. Mathematica 
2.0 adds still more features to the proven leader 
in technical computing software, including 
sound generation and flexible external program 
communication. ` 
Mathematica has rapidly become the standard 

for technical computing, with more than a dozen 
textbooks, a quarterly journal, and several newslet- 
ters devoted to the system. Mathematica is in use at 
all of the50 largest U.S. universities, all of the 
technical Fortune 50 companies, and most of the 
world's larger engineering firms. In fact, more than 
100,000 technical professionals and students 
around the world are working with Mathematica 
every day. 

To find out what Mathematica can do for you, call 
Wolfram Research at 1-800-441-MA TH. 
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W indows.Txt from Interactive Eng! - 
neering is an interface library with 
strong intentions of unseating Mewel as 
the text-based Windows API of choice. 
Interactive Engineering's goal is to pro- 
vide transparent portability from Windows 
to DOS character modes. 

The BytePort demonstration code the 
company delivered illustrates this port- 
ability nicely. The code was created us- 
ing Blue Sky Software's WindowsMaker 
Professional, a popular screen-prototyp- 
ing tool. The resulting code is used as is. 
There is no library-specific code added for 
Windows.Txt support. This ability is very 
important, since it means that you can re- 
ceive direct support from third-party de- 
velopment tools without having to modify 
the code they generate. However, as with 
Mewel, the conversion from graphics to 
text coordinates takes some extra thought 
and careful planning. 

Windows.Txt achieved a smooth and 
comfortable implementation of the 
BytePort program. All the text-editing win- 
dows were implemented as child windows 
of the main application window (1.е., the 
MDI). The data-entry and demonstration 
windows were created as separate prima- 
ry windows, demonstrating full support 
for both models. 

А subtle but important difference be- 
tween Windows.Txt and the Mewel inter- 
face is the manner in which each handled 
text scrolling in the BytePort demonstra- 
tion program. Clicking a scroll-bar arrow 
in Mewel moves the text-insertion point 
either a character horizontally or a line 
vertically. In Windows.Txt, the scroll-bar 
arrow moves the text displayed within the 
window; the insertion point remains fixed. 
The Windows.Txt behavior is identical to 
that of Windows (and the Mac and OS/2 
PM, for that matter). The Mewel behavior 
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Screen 4: 
Windows. Txt 
ports the Windows 
API to DOS 

text mode. 
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catches you by surprise. 

Windows.Txt comes with a very small 
user's guide, which presents an overview 
of the product and utilities. A series of ap- 
pendixes provides a quick compatibility 
check between the real Windows 3.0 API 
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Е orget GUIs, standards, objects, and 
even event loops. Panel Plus II from 
Roundhill Computer Systems takes you 
away from all that. This package manages 
to port a DOS-style data-entry interface 
to Windows. Although my first reaction 
was that this is a silly thing to do, I soon re- 
alized that it made quite a bit of sense. 
Consider the following facts: (1) TheDOS 
data-entry marketplace is fairly mature. 
People know thetype of information they 
want to enter and display. Many applica- 
tions in this market consist of “fill in the 
following form and save." Nothing fancy, 
just good, plain interfaces between the user 


ConbalPanel Paritbiush - 


calls and messages and this library. All 
nonsupported calls, typically graphics and 
multitasking, return reasonable error mes- 
sages. Properly written code that conscien- 
tiously verifies error returns can operate 
with these calls without difficulty. Inter- 
active Engineering also ships volumes | 
and 2 of the Microsoft Windows Pro- 
gramming Guides. 

The text check (TCHK) utility exam- 
ines your source code and generates a se- 
ries of messages pinpointing calls and mes- 
sages within your code that will function 
differently in the text-only mode. The stan- 
dard system comes with an interface to the 
Help Advisor but does require the special 
Help Compiler available from Microsoft. 
In addition, you receive a dialog-box edi- 
tor and resource compiler. 

Windows.Txt is a definite contender for 
Mewel’s dominance of the DOS Win- 
dows-style API arena. The programs are 
small and highly responsive. The atten- 
tion devoted to small details (e.g., the text 
scrolling mentioned above) makes it more 
comfortable for users who are familiar 
with Windows. 


Screen 5: Panel 
Plus П provides 
а DOS-style 
programming 
environment, 
resulting in a 
DOS-st yle data- 
entry interface. 


XVTWIN.BMP 


and vast amounts of data. (2) Not everyone 
has become an instant Windows pro- 
grammer overnight. (3) The customer is 
switching over to Windows. How soon 
can you deliver? 

Ás you can see from screen 5, Panel 
Plus II will not win any beauty or style 
competitions under Windows. However, 
this window looks and acts exactly like 
the application running under DOS. Those 
familiar with the DOS application will not 
have to embark on a learning period to be- 
come functional under Windows. Even 
mouse support is identical. In the text-edit- 
ing field, mouse movements appear to 
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Windows, fully 85% of PC users still haven't bought into it. 


While there are some exciting new Windows applica- 
tions, MS-Windows’ huge RAM and disk space require- 
ments make it too big a trade-off in expense and perfor- 
mance for users of DOS programs to run it constantly. 

Multitasking and windowing DOS programs is still 
much easier to accomplish with DESQview. 

DESQview 386 v2.4 lets you use your favorite DOS and 
DOS-extended programs in windows side-by-side on 
3865X, 80386 and 1486 PCs. As you can see above, you can 


ОЕММ-386 that comes with DESQview 386 v2.4 assures 
that all programs and environments get the maximum 
memory they need to run more efficiently.) 

DESQview v2.4 gives older 8088, 8086 and 286 PCs 
with additional memory most of the same capabilities with 
surprisingly little performance trade-off. 

Whatever programs you use—DOS, extended DOS or 
Windows—and whatever hardware you have, 8088 or 1486 
or something in between, there's a DESQview to get the 
most out of the hardware and software you own today. 


Quarterdeck Office pem, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 292-9851 Fax (310) 399-3802 
Quarterdeck International Ltd., B.I.M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel.(353) (1) 284-1444 Fax: (353) (1) 284-4380 


©1992 Quarterdeck Office Siem Trademarks are property of their respective owners. 
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translate into simulated arrow keys. 
From the programmer's point of view, 
you never know you have left DOS. The 
eventloopis completely hidden. Nowhere, 
in any of the code, is there a single Win- 


Wndx 


= Wodx Application 
File Edit Type Graphic Window FreeForm Help 
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int Bitnap New[struct WND Record "wp, int men П 


Ó 

HNDL hBit; 
DLG Ptr dp: 
int myPalldxz 


he Wndx Professional GUI 

Development System from 
The Wndx Corp. is a library 
that attempts to deliver the best 
of every world it touches. The 
company does not provide a 
subset of features on the sup- 
ported platforms. It supports all 
the features. If itexists in Win- 
dows, youcan do it in DOS and 
Motif. Eventually, you will also have the 
capabilities of the Mac (I saw a very early 
beta version). 

The Wndx approach to portability is 
unique. After writing your application us- 
ing the supplied АРІ, you attach a "style 
guide," which determines exactly how the 
user interface appears. The version I re- 
ceived had three style guides: Windows, 
Motif, and a proprietary Wndx style. Al- 
ternatively, these style guides can be ap- 
plied dynamically at run time. Screen 6 
shows the different styles applied to the 
BytePort demonstration program. The odd 
thing is that the standard style guide for 
Windows looks more like Motif than Win- 
dows. The company assured me that this is 
not an error. This is how the product ships. 
I do not understand this decision. 

Although I doubt that you would actu- 
ally want to change styles dynamically in 
the middle of a program, the basic premise 
15 an interesting one. Wndx supplies the 
source code for all the styles, so you can 
create your own truly unique versions. 

The difficulty with this approach is that 
Wndx is not using native operating-sys- 
tem toolboxes to build standard dialog 
boxes. It is building all of them itself. Ev- 
erything is hand-drawn: dialog boxes, ra- 
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Data Entry 


Age: {у Unknown 


Hobbies: | skiing | tennis 
__| fishing 


Open 
File type: normal 
Currently: 


File name: [untitled 
New path: 


Hobbies: 
j golf 


Occupation! Politician 


dows call. In short, there is no discernible 
difference between Panel’s Windows and 
DOS programmer interfaces. You want 
data entry? You get data entry. 

This approach may not be the wave of 


Screen 6: Wridx can create its 
own look and feel on various 
platforms. It is shown under 
DOS (left) using a Wndx 
proprietary style and under 
Windows (right) using the 
Windows style. 


Conservationist 
Editor 
Engineer | 
Politician 


file 


no path 


myPalldx; M 


lid = инр) 
inget RSRC lO 


Extension: .[txt — 


ÍD: SUHDANBYTEPORTNDOSN __ 


Existing Files: 


Change Path: fi 
. struct HND_Î 


DEMO , EXE 
EDITMENU. C 
FILEMENU.C. 


Jj fishing DLG_Dispose¢ dp У 
return FALSE; [ 


dio buttons, check boxes, scroll bars, and 
arrows. This introduces a tremendous 
amount of overhead. 

Although it is impractical and mean- 
ingless to compare the executable code 
sizes of all the BytePort programs, it is 
significant that the Wndx library produced 
programs that were over 100 KB larger 
thanthe other BytePort demonstration pro- 
grams. BytePort written directly to the 
Windows API generated executable file 
sizes of 30 to 50 KB. Other libraries gen- 
erated sizes in the 180- to 200-KB range 
under Windows. Wndx clocked in with a 
320-KB application. This size increases 
to over400 KB in DOS, where Wndx links 
to the MetaWindow/Plus graphics inter- 
face and the Rational Systems DOS ex- 
tender. Don't expect to produce even a 
moderately complex application without 
using this DOS extender. Given the size 
of the Windows code, the additional over- 
head required to operate as a stand-alone 
DOS application is surprisingly small. 

Wndx builds all its own control items, 
and none of them, unfortunately, looks 
precisely correct. For example, the scroll 
bars are slightly different, and the scrolling 
arrows are shaped oddly. Of course, these 
problems can be fixed by altering the style 


the future, but it definitely solves an im- 
mediate problem—how to move your cur- 
rent program and customers rapidly and 
efficiently to Windows while preserving 
your installed base of application code. 


guide, but most programmers probably 
want to spend theirtime developing code, 
not tweaking the interface. However, if 
careful control of your interface in multi- 
ple environments is important, Wndx gives 
you the ability to change everything. 

User-interface issues aside, Wndx pro- 
vides a wealth of tools that is astounding: 
machine-independent bit maps, a list man- 
ager, an error manager, and built-in desk- 
top functions, such as a calculator and a 
calendar. Wndx is the only reviewed li- 
brary to provide built-in macro recording 
and playback capabilities. These record- 
ings can be stored in a machine-indepen- 
dent format. À unique feature related to 
macros is the ability to map an activity to 
a sequence of mouse and keyboard events. 
This triggering mechanism frees the pro- 
grammer from having to keep track of po- 
tentially complex event sequences. А sim- 
plistic example is the ability to select a 
line of text if the user triple-clicks the 
mouse. 

А list display manager supports spread- 
sheet-style lists in addition to the standard 
single-column list. А full set of manipula- 
tion routines allows the list to be loaded, 
edited, and sized dynamically. Building a 
spreadsheet-style application would be 
fairly simple. 

Since everything else Wndx does is 
portable across all platforms, you should 
not be surprised to find that its resources 
are also portable. A Wndx-specific re- 
source compiler produces machine-inde- 
pendent resource files that are then linked 
with your application. Typical resources 
include controls, default values, event han- 
dlers, menus, and window definitions. Plat- 
form-dependent font resources are also 
provided. 

Wndx exhibits rather sluggish start-up 
performance under both DOS and Win- 
dows оп a 16-MHz 386SX system. Under 
Windows, the main application window 
appears, and then the system snoozes for 
about 4 seconds before displaying the main 
menu. Once loaded, Wndx does display 
reasonable speed. 

Wndx provides cross-platform unifor-. 
mity at the cost of size and maintainabili- 
ty. If you're looking for tight, highly re- 
sponsive code on lower-end systems, look 
elsewhere. If, however, you need fine con- 
trol over your environment's appearance, 
Wndx is a library to consider. Windx re- 
ceives the highest marks for ambition. 

continued 


Unlimited connect time to access 
CompuServe basic services, 
now only $7.95 a month. 


You can start with the basics at a flat monthly rate, with extended services 
available on a pay-as-you-go basis. 
For more information about CompuServe's new basic services, just mail 


this card, or call 1 800 848-8199. 
Name 
Address 


City, State, Zip 


Telephone ( )------------Сботрибегге: 


Byte/July 


BUSINESS REPLY MAIL 


POSTAGE WILL BE PAID BY ADDRESSEE 


CompuServe’ 


ADVERTISING DEPARTMENT 
PO BOX 20212 
COLUMBUS OH 43220-9988 


NO POSTAGE 
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UNITED STATES 


With CompuServe, you'll always 


have more tolook forward to. 


It’s one thing to discover something you like. 
But to realize there’s more of it than you ever 
imagined is even better. And that’s what CompuServe 
is all about. 

Tap into travel information, hotel reserva- 
tions, stock quotes, hardware and software support, 
a shopping mall, the news, interactive games, and 
forums. For the experienced user, there’s even free 
software and shareware. On-screen menus and an 
index make it all easy to access, so you get the most 


out of your time and money. 


A one-time membership fee and $7.95 a 


month let you use our basic services as often as you 
like: news, sports, weather, shopping, reference 
materials, our E-mail service of GO messages a month, 
and more. Plus, there’s a whole universe of other 
services available at nominal additional charges. 

For more information or to order, see your 
computer dealer or call 1 800 848-8199, Outside 
the United States, call 614 457-0802. Because no 
information service lets you dig deeper or farther 


than CompuServe. 


CompusServe* 


The information service you won't outgrow. 
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WEN 20" Multi-Media SVGA Monitor 


E 


TECHNOLOGY 


Acknowledged for 
Unsurpassed Reliability 
Technical Innovation 
and Quality 


%Ф Multi-Media Monitors: 
14, 15, 20 and 32 inch models 
Built in amplifier circuits 
Internal, External 
or pull-out speakers 
Non-interlaced SVGA quality 
Highest refresh rate 


¢ CAD/CAM Monitors 
€ Multi-Scan Monitors 


¢ SVGA PC Monitors 
(9-20 inch models) 


€ Notebooks 
€ Fax Modems 
€ Hard Disk Drives 


Statistical Quality Control 
Guarantees Performance 


Custom/OEM Orders Welcome 


Tomorrow's Technology 
Yesterday's Prices 


WEN Technology Corporation 
ГІ Clearbrook Rd. 

Cross Westchester Executive Park 
Elmsford, NY 10523 


800-377-AWEN, ext. ПІ 
(914) 347-4128 FAX 
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| nmark Development's zApp 
Ш is a shell-style library de- 
signed specifically for Win- 
dows. It achieves its portability 
to DOS text mode by distrib- 
uting linkable copies of the 
Mewel library, which dupli- 
cates the Windows API. Min- 
imal documentation on the 
Mewel interface library itself is 
included. All access is through 
zApp. Delivering on its promise of sim- 
plifying the Windows interface, zApp pro- 
duced the smallest program listings for the 
BytePort demonstration program. 

Since zApp is not designed to port ap- 
plications off the PC/DOS environment, 
no attention is givento creating portable bit 
maps, data structures, and so on. The em- 
phasis is strictly on developing Windows. 

zApp provides classes that aicl what I 
consider to be two of the most used func- 
tions in any computer program: text dis- 
play and data entry. Most of what my ap- 
plications do is put up small to medium- 
size portions of text, allow the user to mod- 
ify them, and then store them away again, 
perhaps in a database. The zTextPane class 
handles the displaying and scrolling of 
text. Methods such as logToText and text- 
ToLog allow you to refer to textual infor- 
mation as rows and columns of text rather 
than having always to calculate the graph- 
ical point location at which a particular 
character starts. Currently, this ability 
comes at the price of being able to use 
only the fixed-pitch system font. 

The zForm class provides the Windows- 
standard text fields, radio buttons, and 
check boxes. The text fields have been en- 
hanced to provide basic formatted output 
and verified input. Through simple "pic- 
ture" strings, you can limit the type of data 
that can be entered and also allow fields 
with embedded characters (e.g., the dash- 
es in a social security number). 

Since the shell gives you access only to 


Screen 7: zApp is a C++ 
development environment 
for the Windows API (left). 
Porting to DOS text mode is 
also supported (right). 


basic capabilities, such functions as spread- 
sheet-style list boxes or multiple list box 
selections are not provided. Conversely, 
you get support for features like pop-up 
menus, arcs, and pixel depth mapping. 

If you intend to stay within the DOS/ 
Windows environment, zApp is worth a 
look. However, it does not offer any tools 
to help you port to more diverse platforms. 


Recommendations 

First, no matter which library you choose, 
plan to buy the source code. Then put it 
on the shelf and use it only for emergen- 
cies. Bugs will surface in almost any prod- 
uct, and since you are betting the compa- 
ny on these portability tools, it's a good 
idea to have the source code handy. 

Second, get a demonstration program, 
including source code, from the vendor. 
Look over its approach to the problem. 
You can start by obtaining the sample 
BytePort programs that each company de- 
veloped for the B YTE Lab. 

Third, check out the level of technical 
support. In particular, look on BIX and 
CompuServe for support areas. Find out 
if a company has a support BBS. Public 
support forums are better than private BBS 
systems, since you are more likely to have 
other users on-line when you need them. It 
15 possible to get support at 2:00 a.m. 

Finally, determine exactly the level of 
support and functionality you require. If 
you want complete control over the look 
and feel of your application, a product like 
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REMOTE POSSIBILITIES. ч 


The problem withlocalarea networks IS 


thatthey'retoolocal. People fly, ride, 
travel and goplaces. LANs don't. Orat 
leastthey didn't, until now. ^ With 
Microtest's LANMODEM, authorized 
userscancallinfromanylocationinthe 
world and accesstheir Novell networks 
without the typical dial-in 
complexity. Same for network 
managers performingremote sup- * | 
port. ^ LANMODEMis ahigh-speed, net- 
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work attachable modem that also acts Tub 


asa communications server. Soitopens 9” 


uppossibilitiesthatyou' veneverhad 


| Pel 
before—in one integrated solution. ^ One easy-to- serialport. % While usersenjoy easier network ac- 
install box allows entire workgroups to share high- cess, LAN administrators willappreciate LANMODEM, 
speed modems, not only for dialing into the network, ^^ too.Itsinnovative hardware/software design and 

but also for dialing out to electronic information group set-up capabilities make LANMODEM easy to 
ESTA cervicesorotherLANs. install and manage. Plus, LANMODEM's advanced secu- 
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Is attached to LANMODEM’s external MICROTEST*? callMicrotestat | 800-526-9675. 
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Rack & Desk - 


Chassis FOR ПІШІП 
XT/AT/286/386/486 


LEE LEE E EE E LE E ELLE ELE E EE LL G 1g 
Integrand's unique packaging design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
90 interchangable modules allow you to 
customize them to nearly any requirement. 
We make drive enclosures and rackmount 
keyboards too. Integrand offers high 
quality, advanced design hardware and 
strong support. Why settle for less? 
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Rack & Desk Models 

Accepts Most Motherboards and Passive 
Backplanes 

Doesn't Look Like ІВМ 

Rugged, Modular Construction 

Excellent Air Flow & Cooling 

Designed to meet FCC 

204 Watt Supply, UL Recognized 

200 & 300 Watt Supplies, UL, CSA, TUV 
Reasonably Priced 


Rackmount 


wow AMARE Keyboards 


PL ті: E E | в. Il шш E 
Reasonably Priced 


Call or write for descriptive brochures, prices 
or applications assislance: 


INTEGRAND 


RESEARCH CORP 


8620 Roosevelt Ave. • Visalia, CA 93291 


209/651-1203 


FAX 209/651-1353 
We accept VISA and MasterCard 


ІВМ/ХТ/АТ TM IBM • 286/386/486 TM INTEL. Drives and computer boards mot includad, 
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Whndx, with its extensive ancillary support, 
may be your best solution. Likewise, if 
you plan never to leave the DOS/Windows 
environment, an object library like zApp 
will simplify your programming chores. 
However, if you intend your magnum 
opus for the masses, and the masses are 
spread from Windows to the Mac to DOS, 
XVT is the library of choice. Its ability to 
provide native look and feel while isolating 


the developer from conditional compila- 
tions is excellent. It’s at the top of the list 
for my next programming project. i 


BYTE Lab editor Raymond GA Cóté has 
extensive experience as a software devel- 
oper and designer of interpretive lan- 
guages and user interfaces. You can con- 
tact him on BIX as "rgacote" and on 
Internet at rgacote @ bytepb.byte.com. 


COMPANY IN 


Glockenspiel 
(CommonView3) 

39 Lower Dominick St. 
Dublin l, Ireland 

353-1 733166 

fax: 353-1 733034 
CompuServe: 72047,1522 
UUCP: medhup!image!info 
Circle 1310 on Inquiry Card. 


ImageSoft, Inc. 

(U.S. publisher of Glockenspiel) 
(CommonView3) 

2 Haven Ave. 

Port Washington, NY 11050 
(800) 245-8840 

fax: (516) 767-9067 

BBS: (516) 767-9074 
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Inmark Development Corp. 
(ZApp) 

2065 Landings Dr. 

Mountain View, CA 94043 
(415) 691-9000 

fax: (415) 691-9099 

BIX: inmark 

CompuServe: 70550,2570 
BBS: (415) 691-9990 
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Interactive Engineering Corp. 
(Windows. Txt) 

P.O. Box 7022 

Boulder, CO 80306 

(303) 440-7674 

(303) 444-7206 

CompuServe: 72411,3264 
Circle 1313 on Inquiry Card. 


Magma Systems 

(Mewel Window System) 

15 Bodwell Ter. 

Millburn, NJ 07041 

(201) 912-0192 

fax: (201) 912-0103 

BIX: magma 

BBS: (201) 912-0668 
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Roundhill Computer Systems, Ltd. 
(Panel Plus II) 

1342 Avalon Court 

Wheaton, IL 60187 

(708) 690-3737 

(708) 665-9841 

Circle 1315 on Inquiry Card. 


Roundhill Computer Systems, Ltd. 
(Panel Plus I1) 

Orchard House 

Ogbourne St. George 

Marlborough, Wiltshire SN8 151) 
U.K. 

44-672-84535 

fax: 44-672-84525 

Internet: tfrost@cix.compulink.co.uk 
BIX: tfrost 
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The Wndx Corp. 

(Wndx Professional GUI Development 
System) 

1550 Eighth St. SW, Suite 305 
Calgary, Alberta, 

Canada T2R IKI 

(403) 244-0995 

fax: (403) 244-1039 

BIX: wndx 

BBS: (403) 244-1151 
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XVT Software, Inc. 

(XVT) 

P.O. Box 18750 

Boulder, CO 80308 

(303) 443-4223 

fax: (303) 443-0969 
AppleLink: D6927 
CompuServe: 75765, 1233 
BBS: (303) 443-9083 
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Put more power in your PC 


Plug MKS Toolkitintoany DOS ог 05/2 e file processing * text manipulation You'll be able to get the job done 
PCand you'll unleash more power and  * compression * archiving e editing. effortlessly too, wherever you're work- 
flexibility than you ever believed your And MKS Toolkit is easy to use, ing. For laptop owners, our installa- 
hardware could handle. You'll find that with on-line manual pages, lots of tion procedure lets youload only the 
MKS Toolkit is the essential piece of examples and quality documentation utilities you want. For developers 
DOS or 05/2 software after the operat- or both novices and experienced users. working on a UNIX system anda PC, 
ing system itself. we've made it easy to copy files 
Advanced programming tools | across systems. And MKS Toolkit 
once available only on UNIX™ systems it’s not tracks the POSIX.2 standard, a plus 
are packed into MKS Toolkit for DOS УАН for developers in open systems еп- 


or OS/2 — more than 150 of them powerful hardware — vironments. Networks are perfect for 
including utilities for: • prototyping : it's кепн | MKS Toolkit too. 

advanced command language soft Wo ша | Plug in MKS Toolkit and soaribeyond 
° command editing and history | таке іс роѕѕіріе. your hardware. 
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Price: DOS $249, OS/2 


кен visa То order, call MKS at 35 King Street North 
$349, DOS & 05/2 $399, — 1-800-265-2797 (continental US. only) Eni, Ontario 
сыза anada. N2J 2W9 


Upgrade $69 (DOS only). еі 7 | d 
Chior LANandsitelicoce Ша 2 or (519) 884-2251; Fax (519) 884-8861 mmm 
prices. co 30-day money-back guarantee. UNIX is әмбе ES Послание Lob utn BORNE тыя 
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You Need 
Пее City USA 


C. ity trees add the soft touch of nature 
to our busy lives. They cool our 
cities, fight pollution, conserve energy, 
givewildlifea home, and make our 
neighborhoods more liveable. 

The trees on city property, along 
streets and in parks, are an essential part 
of the urban forest. To keep these trees 
healthy and abundant, your town 
needs an organized program for 
their care...an annual action 
plan to plant and prune the 


city's trees, and to main- 
tain their health. 

You can make a 
difference — by plant- 
ingand caring for trees 
in your yard and in 
your neighborhood, 
and by encouraging 
your city government's 
community forestry 
program. 

Support Tree City 
USA where you live. For 
your free booklet, write: 
Tree City USA, The 
National Arbor Day 
Foundation, Nebraska 
City, NE 68410. 


The National 


9 Arbor Day Foundation 
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child-reach 
(child-rech) л. 


1. Formerly Foster Parents Plan, the largest non- 
sectarian sponsorship organization in the world. 
Founded in 1937 to help needy children and their 
families overseas. 2.A way to reach a child and 
family and release them from the crushing grip 
of poverty. 3. A wonderful thing to do. 4. An 

easy thing to do. 


| 
The above definitions do not come from a dictionary. 
They come from the heart. If you want to do 


something wonderful for a child and family хәр 
overseas that's not a handout, but something 9JN 6 
that will touch them for the rest of their * 
lives, call 1-800-323-2822. Or fill out 


and mail the coupon below. hil d t€ h | 
Childreach. It'll d heart 
2 — tll do your hear С 1 reac ] 


Y ES! I want to know more 
about Childreach . | 


Name 


City State Zip 


Phone 
M3011 
Mail to: Childreach 


| 
| 
| 
| 
| 
Address k| 
| 
| 
| 
| 
| 
| 


155 Ріап Мау 
Warwick, RI 02886-1099 | 


COLOR FLATBED SCANNERS 


olor can grab your attention and 

tug at your emotions. Color 

images can make a presentation 

more effective, and a single color 
photograph can inject elegance into an 
otherwise plain brochure. 

Color is compelling. That's rea- 
son enough to explore your options in 
scanners that can effortlessly transfer 
vivid images from paper to computer 
screen. The steady downturn in pric- 
ing makes the prospect of adding a 
color scanner to your collection of graphics and desktop publishing tools 
all the more attractive. 

To judge how effectively today's 24-bit technicolor devices get the job 
done, this month's BYTE Lab Product Report reviews nine flatbed scanners 
for the Mac and РС: the: Artix ArtiScan 6000C, AVR’s 8000/CL X, the Epson 
ES-300C, the Hewlett-Packard ScanJet Пс, the Microtek ScanMaker 600Z, 
the Mirror 600 from Mirror Technologies, Mustek's MFS-6000CS, the 
UC630 from UMAX Technologies, and the Omnimedia 6C from X-Ray 
scanner Corp. All are capable of delivering vibrant visuals to your desktop 
applications and offer a minimum resolution of 300 dots per inch. Although 
the nine products also are adept at scanning in text, black-and-white photos, 
and line art (images that lack the intermediate shades of gray typically found 
in black-and-white photos), we focus on their ability to handle artwork, 
rather than on their usefulness at performing OCR tasks. 


The BYTE Lab evaluates 
the performance of 


24-bit color scanners 
for the PC and the Mac 


STANFORD DIEHL AND 
DAVID L. EDWARDS 


What Price Color Image Processing? 

Manipulating color images requires plenty of hardware muscle. To adequate- 
ly display and edit color images, you need a monitor capable of reproducing 
a wide spectrum of color. For 24-bit color scanners, VGA color just doesn't 
cut it. At the very least, you need a screen that can display 256 colors. Color 
images also demand huge chunks of disk space. А 4- by 6-inch color photo, 
scanned in 24-bit color at a resolution of 300 dpi, can soak up over 12 MB of 
space on a hard disk. Likewise, color images can gobble up memory 
resources. And, on a machine with inadequate processing power, work on 
files containing color images slows to a crawl. 

You also have to be prepared to make at least a relatively small 
capital outlay. Although the price of 24-bit color scanners has 
dipped over the last year, list prices still start at around $1300 and climb 
to around $3500 (see the table "Color Flatbed Scanners Compared" on page 
234). The difference in price between a 24-bit color scanner and an 8-bit 
gray- scale scanner typically is about $400 or $500—a big enough 
gap to encourage you to carefully consider whether you really need 
color capability now or will need it in the future. 
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scanning the Spectrum 


How to Build a Better Image 
Whether they produce color or gray-scale 
images, flatbed scanners work similarly. 
As with a standard photocopier, you lay 
the hard copy—photograph, drawing, 
page of text —face down on a glass bed. 
А lighted bar, controlled by software, 
passes beneath the glass, reflecting light 
off the printed image onto a grid of pho- 
tosensitive cells. The number of light sen- 
sors determines the actual (optical) hori- 
zontal resolution of the scanner. А 
scanner with a resolution of 300 dpi con- 
tains 300 sensors within a horizontal inch. 
Each pixel of the final image receives its 
data from a separate sensor. 

Each light sensor transmits a signal cor- 
responding to the brightness of the 
reflected light. That signal is converted to 
a digital value. In early scanners, each 
pixel held a single bit of data, so that each 
pixel was either on or off, black or white. 
In these scanners, each pixel can hold 8 
bits of digital data, so each sensor can 
translate up to 256 levels of brightness. 

As the light bar moves down the length 
of the scanned page, it collects image 
data. The precision with which the light 
bar travels determines vertical resolution. 
А scanner with a vertical resolution of 
300 dpi can take 300 readings per inch. 
Some of the scanners we evaluated take 
readings at intervals of one six-hundredth 
of an inch, creating a scanned image with 
а true vertical resolution of 600 dpi. 

Scanner vendors also devise software 
algorithms to enhance the resolution 
of the final image. This usually is 
accomplished by interpolation, a process 
by which a scanner's software adds pix- 
els to the image, deriving a value for 
each additional pixel by taking an aver- 
age reading of the pixels around it. Inter- 
polation can double and, in some cases, 
quadruple the final resolution of the 
scanned image. The usefulness of this 
technique depends on the type of image 
you are scanning. You should not, 
for instance, use interpolation when 


scanning line art or text because it makes 
both images and characters fuzzy. It can 
work well, however, for scanning black- 
and-white or color photographs. 

Typically, 24-bit scanners offer differ- 
ent modes for handling different types of 
input. For gray-scale images, they take 
one 8-bit reading per pixel to derive 256 
shades of gray. For color images, they 
take three 8-bit readings per pixel—one 
each for the three primary colors red, 
green, and blue—to re-create 16.8 million 
different colors. For line art, most scan- 
ners record a single bit foreach pixel. 

Color scanners collect the necessary 
red, green, and blue color readings in 
one of two ways. In a three-pass color 
scanner, the light bar makes three scans 
of the document. The first time through, 
the light passes through a red filter and 
records the red values of the image. The 
next two scans record the green and blue 
values. А one-pass color scanner flashes 
red, green, and blue light as the bar trav- 
els down the page, collecting all three 
values at once. In our tests, we found no 
significant relationship between the 
number of passes required and the quali- 
ty of the scanned image. For an in-depth 
look inside scanners, see “How Scanners 
Work," in the June BYTE. 


A Tidy Bundle 


Resolution isn't the only factor to con- 
sider when you're in the market for a 
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scanner. The scanning software bundled 
with the hardware can add significant 
value to your purchase. Adobe Photo- 
shop is the premier image-editing pro- 
gram on the Macintosh. Most Mac 
scanner packages include either a full- 
fledged version of the product or a “lite” 
edition that lacks some of the higher-end 
image processing functions. You also 
should look for a “plug-in” software 
module that lets you scan images direct- 
ly into Photoshop. 

Among the Mac scanners reviewed 
here, the Mustek MFS-6000CS and the 
HP ScanJet Пс do not ship with a version 
of Photoshop. The Пс also lacks a Photo- 
shop plug-in. HP ships DeskScan and 
DeskPaint for the Mac; Mustek supplies 
Color It, a highly capable 24-bit paint 
program with a built-in scanner module 
(see “Art for Business's Sake” in the 
April BYTE for a closer look at Color It). 
Despite the strengths of other applica- 
tions, any replacement for Photoshop is 
suspect. Ап outstanding image editor, it 
is highly regarded among graphic design- 
ers and desktop publishing professionals. 

The software decision is not so clear- 
cut on the PC side. Two image editors 
share the spotlight: PhotoStyler, a power- 
ful image editor developed by ULead and 
now owned by Aldus, and Picture Pub- 
lisher from Micrografx. Version 3.0, the 
latest release of the latter program, adds 
many exciting new features. Either of the 


Ш WHAT 24-BIT COLOR 

SCANNERS DO 
These scanners let you scan vivid 
images, in 16.8 million colors 
into your computer and onto your 
monitor screen. You can produce 
black-and-white images with 256 
levels of gray and standard line- 

| art images as wel. 


Ш LIKES 
All these scanners produce 
high-quality color output. Prices 
have dropped significantly over 
the past year. | 


B DISLIKES 
Some of the scanners are very 
slow on color jobs. Color 
images also take up huge 
amounts of disk space. 


Ш RECOMMENDATIONS 
We like the Microtek ScanMaker 
for its nice blend of features, 
image quality, and price. The 
low-cost Epson ES-300C 
produces great scans but is very 
slow. The Mirror 600 is our top 
pick on the Macintosh platform. 


two will satisfy most users, but the 
trimmed-down edition of Picture Publish- 
er, Picture Publisher LE (the LE stands 
for limited edition), lacks some important 
high-end features, such as the ability to 
do color separations and mask out certain 
areas of an image. HP bundles DeskScan 
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for Windows with its color scanner for 
the PC. This choice is less problematic on 
the PC than on the Macintosh, because 
most PC-based image editors include 
drivers for the ScanJet. 


Putting Scanners to the Test 

To limit the impact of software variations and 
the like on our test results, we did our best to 
follow consistent testing methods. On the PC 
platform, each scanner was connected to a 
486-based EISA system with 8 MB of RAM. 
The display system included a Hercules 
Graphics Station Gold 164-2 board hooked to a 
16-inch Sony Trinitron Multiscan HG moni- 
tor. Each scanner came with its own interface 
card In most cases, we scanned the samples 
from within Aldus PhotoStyler 1.1a. The AVR 
8000/CLX lacked a PhotoStyler driver, so we 
used Picture Publisher 3.0 to test it. We started 
timing as soon as the scan operation was trig- 
gered from software and ended each test when 
the entire image appeared on screen. 

We ran the Mac tests on a Macintosh II 
with a 40-MHz Radius Rocket accelerator, 
8 MB of RAM, a Direct Color/24 display 
card, and a 24-bit Radius dual-page dis- 
play system. We scanned the test pages 
from within Photoshop 2.01, using plug-in 
modules supplied by the scanner vendors. 
Only the HP ScanJet IIc lacked a Photo- 
shop plug-in, which forced us to use HP's 
DeskScan II software. Two of the Photo- 
shop plug-ins—the ones bundled with the 
Mustek МЕ5-6000С5 and the XRS Omni- 
media 6C—did not support line-art mode. 
For those models, we scanned line art in 
gray-scale mode. In all cases, we used the 
scanners' default settings during testing. 

Our main objectives were judging the 
quality of each unit's scanned images and 
15 scanning speed (see figure 1). Because 
most scanners operate differently in dif- 
ferent modes, we focused our efforts on 
testing performance in three basic modes: 
gray scale, line art, and color. (See the 
test target on the next page.) 

Ап 8- by 10-іпсһ black-and-white pho- 
tograph measured the gray-scale perfor- 
mance of the scanners. We also used the 
Kodak Gray Scale test, a strip showing 
20 gradations of gray. The fancy page of 
text we used to discern line-art quality 
included type sizes ranging from 6 points 
to 24 points and a wide assortment of 
serif and sans serif typefaces. We also 
scanned the patterns composing the 
MicroCopy Resolution Test Chart from 
the National Bureau of Standards. Each 
pattern consists of five equally spaced 
horizontal and vertical bars that intersect 
to form an L shape (see the tests on the 
next page). The space between the bars 
gets progressively smaller with each pat- 
tern. After scanning in the chart, we 
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noted when the five bars of a pattern 
were no longer clearly discernible. Line- 
art performance is especially important if 
you plan to do extensive OCR work. 

To check each scanner’s accuracy, we 
simply scanned a ruler. Using image- 
editing software, we selected an area 
equivalent to the scanner’s resolution. 
For images scanned at 600 dpi, for exam- 
ple, we selected a 600-pixel area. We 
then magnified the image to make sure 
the selection box covered an inch pre- 
cisely. We used this technique to check 
both the hardware resolution of the scan- 
ners as well as the maximum resolution 
attained via software. Every scanner fell 
within two pixels of the stated resolution, 
including the AVR 8000/CLX used with 
its 1600-dpi algorithm. But beware, this 
test determines the accuracy of the scan- 
ners, not the final quality of the scanned 
image. Because a scanner can successful- 
ly fill a square inch of an image with the 
correct number of pixels, it doesn't nec- 
essarily follow that the extra pixels will 
contain the correct data. 


Color Quality 

Evaluating the color quality of the scan- 
ners is a trickier business. We started with 
a color rendition chart from Macbeth, a 
division of Kollmorgen Instruments Corp. 
The 24 colors in this grid represent natural 
objects such as human skin, blue sky, and 
foliage, with each color having a specific 
CIE value. The CIE (Commission Interna- 
tional de l'Eclairage) is a widely accepted 
international standard for specifying 
objective, device-independent color. 
Kevin Draz of Tektronix, Inc., one of the 
leading companies in color research and 
the manufacture of output devices, con- 
verted the chart's CIE values to CMYK 
values using an algorithm developed by 
the company. He then converted the 
CMYK values to RGB values so that we 
could measure how well the test scanners 
did at converting color images on paper to 
on-screen color images. 

We scanned the Macbeth Color Checker 
Chart into Picture Publisher 3.0 and took 
an average RGB reading of each color 
swatch. The graph in figure 2 depicts the 
color variance of each scanner compared to 
the converted CIE values. The longer the 
bar, the better the color conformed to the 
control value shown in the Macbeth chart. 
The red bar indicates how well a particular 
scanner handles the red component of a 
color, the green one tracks a scanner's abil- 
ity to represent green, and the blue bar 
depicts the accuracy achieved in duplicat- 
ing the blue component. 

Also significant is the amount of devia- 
tion among the three color bars. If the 


three all vary from the control compo- 
nents by an equal amount, it is easier to 
make the necessary adjustments to 
"color-correct" the scanned image. When 
the RGB values are uniformly off, you 
can change the look of the image by 
adjusting, say, just the brightness, rather 
than having to individually adjust the 
red, green, and blue channels. If one 
color deviates further than the others, the 
problem is more difficult to address. 

The following sections discuss the indi- 
vidual scanners, covering both the test 
results as well as bundled software, ease 
of installation, and driver support on the 
Mac and PC. 


SUMMARY 
ARTIX ARTISCAN 6000C 


Comes with ColorShop, an 
excellent image editor 


PRO 
CONS Installation difficulties 


ARTIX ARTISCAN 6000C 


Artix's ArtiScan 6000C comes with one 
of the most technically advanced image 
processing packages offered for the scan- 
ners we tested, ColorShop 24 for the PC. 
(Artix has a Mac-compatible scanner but 
could not send us one in time for test- 
ing.) ColorShop 24 lets you print repro- 
duction-quality line art and halftones 
(images that use dots to reproduce shades 
of gray) on laser printers. 

The ArtiScan 6000C’s speed test results 
are average. Scanning a black-and-white 
photó produces an image with very good 
contrast, and the gray-scale scan was 
excellent. Only two other scanners 
besides the ArtiScan 6000C, the Microtek 
ScanMaker 6007. апа the UMAX UC630, 
proved capable of reproducing all 20 
shades in the Kodak Gray Scale test. The 
result of the 24-bit color scan test of the 
Macbeth chart was one of the best of the 
eight scans done on the PC, save for a few 
imbalances in the oranges and yellows. 

The ArtiScan comes with Picture Pub- 
lisher LE and Recognita Plus OCR soft- 
ware. In addition, Artix offers an add-on 
called the ArtiScan Slide Scan Kit for 
making high-quality scans (with resolu- 
tions as high as 800 dpi) of slides, film, 
x-rays, and transparencies. 

Installation is the product’s one hitch. 
The SCSI card was almost impossible to 
install in the PC, because of a miscalcula- 
tion in the placement of the port connec- 


The reproductions below show sample color scans fron each scanner in this report. The scanned photo tested each 
unit's ability to reproduce colors, shades, and hues. The MicroCopy Resolution Test Chart, from the National Bureau of 
Standards, exercises а scanner's line-art abilities. 
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COLOR FLATBED SCANNERS COMPARED 


Software bundles can add significant value to your scanner purchase. HP ScanJet emulation will ensure software support on the 
PC platform while Apple scanner emulation will hedge your bets on the Mac side. (e = yes, o = no, N/A = not applicable.) 


Company Artix Technologies AVR, Inc. Epson America, Inc. Hewlett-Packard Co. Microtek Lab, Inc. Mirror Technologies Mustek, Inc. 
Model ArtiScan 6000C 8000 /CLX ES-300C ScanJet llc ScanMaker 6007 Mirror 600 MFS-6000CS 
Price $1950 $2190 $1399 Mac: $1995 $1995 $1299 Mac: $1895 
DOS interface kit: $495 PC: $2195 PC: $1295 
Mac interface kit: $595 
Platform Мас", PC Mac, PC, PS/2 Mac, PC Мас, PC Mac, PC Mac Mac, PC 
Hardware resolution , 
(H x V) 300 dpi x 600 dpi . 400 dpi x 400 dpi 300 dpi x 300 dpi: . 400 dpi x 400 dpi 300 dpi x 300 dpi 2 800 dpi x 300 dpi 300 dpi x 300 dpi 
Max. resolution , 
with software (H x V) 600 dpi x 600 dpi 1600 dpi x 1600 dpi 600 dpi x 600 dpi 800 dpi x 800 dpi ^ 600 dpi x 600 dpi 600 dpi x 600 dpi 600 dpi x 600 dpi 
Scanning method 3-pass 3-pass 1-ра55 1-pass 3-ра55 3-pass 3-pass 
Maximum document size Во Т7" 8.5" х 14" 8.5" х 11.67" 8.5" x 14" 8.5" x 13.5" 8.5" x 14" 8.5" x 13.5" 
Dimensions (LX WxH) — 185'x1yx5' — 2133129'k455" 201"х126°х49 23°хї45"х 45". 202 x B5" x AE — 21 X134 x 5* 202*х 135" x 46" 
Weight 17.5 lbs. 15 Ibs. 19.8 Ibs. 29.5 lbs. 19.58 Ibs. 18 lbs. 19.58 Ibs. 
Bundled software (PC) ColorShop Picture Publisher LE Micrografx Windows Draw | DeskScan Il PhotoStyler 1.03 МА Picture Publisher LE 
PhotoStyler 1.1a EasyScan Picture Publisher LE — (includes ZSoft's Perceive OCR 
Recognita Plus OCR PhotoFinish) 
Bundled software (Mac) Photoshop 2.01 Photoshop 2.0 Photoshop LE DeskScan Il Photoshop 2.0 Photoshop 2.0 Color !t 
(and plug-in) (w/ Scantastic (and plug-in) (includes Zedcor's (and plug-in) (and plug-in) UMAX Scan 
ColorShop Plug-In Module) Acquire DeskPaint) Mirrorscan OCR 
EasyScan Scanmatch color 
calibration 
Color preview ° ° Б s О о 
Zoom preview о о ° о о о 
Optional transparency 
5саппег/рісе з б о a D a D D 
Optional sheet feeder/price о 9795 о $695 $699 DE о 
HP ScanJet emulation О е O ө © МА O 
Apple scanner emulation . ° ° О О e O 
Warranty 74 year 2 yeàrs 1 year 1 year year 1 year 1 year 


*Mac-compatible model is available but was not tested. 
**Add-on is under development. 


tor on the board. Brute force prevailed, 
however, and we managed to move ón to 
trying to follow the sketchy instructions 
for installing the Picture Publisher driver. 
This little-known scanner undoubtedly 
will carve a niche for itself in the image 
editing, desktop publishing, and graphics 
marketplace. Keep your eye on it. 


SUMMARY 
AVR 8000/CLX 


PROS 1600-dpi interpolated resolution 
CONS High price 


AVR 8000/CLX 


Advanced Vision Research's 8000/CLX 
has a base optical resolution of 400 dpi 
horizontally and vertically, but it can 
generate an effective resolution of up to 
1600 dpi using interpolation or replica- 
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tion. The scanner driver for Picture Pub- 
lisher for Windows handles interpolation 
differently than most other scanners. If 
you select a scanning resolution higher 
than the 400-dpi optical resolution of 
the scanner, you can choose between 
speed 4, which uses interpolation to 
enhance resolution to 1600-dpi, or speed 
5, which uses replication (a technique 
that enhances resolution by creating pix- 
els and filling each new pixel with image 
information from its neighbor). 

You can choose to use AVR's 
EasyScan software or use Micrografx's 
Picture Publisher. Picture Publisher 
provides more all-purpose image edit- 
ing functions than EasyScan. Because 
our choice for testing software, Photo- 
Styler, doesn't offer AVR scanner 
drivers, we used Picture Publisher when 
testing this scanner. This partially 
accounts for the unit's poor showing on 
the color speed test. 

The Mac version of the scanner 
includes a stripped-down edition of Pho- 
toshop and a plug-in for scanning direct- 
ly from Photoshop. The plug-in works in 
the same way as AVR's DA (desk acces- 


sory), letting you choose color, gray- 
scale, halftone, and line-art modes. It 
even includes a nice selection of halftone 
patterns and options for doing gamma 
correction, a technique used for bringing 
out shadow details or toning down high- 
lighted areas. Another bundled utility, 
PicturePress, comes in handy when 
you're dealing with large image files. 
The program compresses graphics files 
using the standard JPEG or JPEG+ “loss- 
less" algorithms. 

The AVR 8000/CLX dawdled its way 
through scanning the Grumbacher Color 
Visualizer Chart in 17 minutes and 18 
seconds, the slowest result for any of 
the PC-based scanners. However, this 
was the only scanner tested with Picture 
Publisher. With the Mac, the AVR 
8000/CLX performed well on the color 
speed tests, and it excelled in the gray- 
scale and line-art tests. 

When we scanned in the Macbeth chart 
using the scanner's default settings, the 
darker hues were not as faithfully 
scanned as the lighter hues. But with 
some adjustments in the contrast and 
brightness settings, we managed to bring 


UMAX Technologies, Inc. X-Ray Scanner Corp. 
UC630 Omnimedia 6C 
$1995 $3500 

Mac, PC Mac, PC, Sun, Next 
300 dpi x 600 dpi 300 dpi x 600 dpi 


600 dpi x 600 дрі 600 dpi x 600 dpi 


_ 3-pass 3-pass 
8.5" x 14" 8.5" x 13.5" 
21" x 13.4" x5" 20.2" x 13.5" x 4.6" 
18 Ibs. 19.58 lbs. 
Imageln Color Professional PhotoStyler 1.0 
MicroArt 
Photoshop 2.0 Photoshop 2.0 
(and plug-in) (and plug-in) 
Scanmatch 
color calibration 
je! e 
е 
$895 ° 
$495 $699 
. 9 
е О 
1 year 1 year 


the colors very close to the original hue 
and saturation levels. 

АП in all, the AVR produces accept- 
able scans of a variety of original printed 
materials but, at $2190, it is one of the 
highest-priced scanners we looked at. 
For certain users, the investment may be 
worthwhile. That price gets you an inter- 
polated resolution of 1600 dpi, the high- 
est of any scanner in this group. 


SUMMARY 
EPSON Е5-300С 


PROS Excellent image quality 
CONS Poky speed 


EPSON ES-300C 


The Epson ES-300C is a 24-bit color 
scanner that is very competent at scan- 
ning everything from detailed black-and- 


white line art to complex color images. 
In its 8-bit gray-scale mode, it produces 
images in 256 shades of gray. Capable of 
achieving a resolution of 300 dpi both 
horizontally and vertically through hard- 
ware, the Epson can reach 600-dpi reso- 
lution through software interpolation. 

The one-pass ES-300C produced some 
excellent scans during our tests—particu- 
larly with color photographs. In some 
cases, the scanned image display looked 
even better than the original, showing 
excellent color balance, contrast, and 
hue. Another nicety is the device's abili- 
ty to make color corrections during scan- 
ning so that you can match the output of 
printers and monitors. 

On the PC, test results for the Epson 
ES-300C were impressive for resolution 
but disappointing in the speed department. 
Among those scanners using PhotoStyler, 
the Epson ranked at the bottom on both 
the color chart and black-and-white photo 
speed tests. Only the Artix ArtiScan fin- 
ished lower оп the text speed test—just 11 
seconds after the ES-300C. 

A gray-scale scan of the test black-and- 
white photo done at 300 dpi produced a 
very good scanned image, with some 
loss of detail in the darker, shadowed 
areas of the original. This was typical of 
the results of most gray-scale scans done 
using PhotoStyler on the PC, however. 

Our 600-dpi test scan of various fonts 


faithfully reproduced the quality of the 


original, which was done on a laser print- 
er. The scan even picked up specks of 
stray ink created during the printing pro- 
cess. Scanning the MicroCopy Resolution 
Test Chart also produced impressive test 
results. 

PhotoStyler offers greater flexibility 
than Picture Publisher LE. PhotoStyler 
lets you select one of 19 scanning output 
resolutions, from 50 dpi to 600 dpi. If 
you simply plan to display your images 
on-screen, you can choose a lower num- 
ber to match the resolution of your 
screen. If you want to output an image to 
a laser printer, a higher resolution is 
required, most commonly 300 dpi. 

In addition to Picture Publisher LE, the 
scanner's DOS interface kit ($495) 
includes a bidirectional parallel interface 
board, Epson DOS device driver, parallel 
cable, and Windows Draw (Micrografx's 
easy-to-use drawing program). Setup is 
simple, and if you already have installed 
Picture Publisher or PhotoStyler under 
Windows (the scanner may be controlled 
by either program), you could be scan- 
ning your first images in minutes. 

On the Mac, as on the PC, the Epson 
was the slowest at scanning a color 
image. The well-stuffed Mac package 


includes a SCSI interface board and 
cable, Epson Apple scanner driver, Sec- 
ond Glance's Scantastic Photoshop plug- 
in module for access to Photoshop, the 
Acquire DA, and Adobe Photoshop LE. 

In both the PC and Mac forms, the ES- 
300C uses single-pass technology for 
color scanning, turning on its red, blue, 
and green fluorescent lights in sequence. 
During a monochrome scan, all three col- 
ors light up simultaneously. 

On the PC, the control panel lets you 
enlarge or reduce the image size from 
200 percent to 50 percent when out- 
putting directly to a printer. You'll also 
find a brightness control to set one of 
seven levels for scanning faint originals, 
line art or text, or dark originals. 

Aside from its poor results on the 
speed test, the Epson ES-300C produces 
very fine results, and we recommend it 
for scanning any type of material, espe- 
cially color images. 


SUMMARY 


HEWLETT-PACKARD 
SCANJET IIC 


PROS Fast 
| CONS Scan quality is only adequate 


HEWLETT-PACKARD 
SCANJET IIC 


For many, Hewlett-Packard means relia- 
bility and performance, and those charac- 
teristics carry over to the fast ScanJet Пс. 
The hardware's optical resolution is 400 
dpi, but with the accompanying control 
software, you can boost resolution to 
1600 dpi. Scanning is carried out in a 
single pass of the twin fluorescent scan- 
ning heads. Light reflected from the 
scanned material is picked up by a 
charge-coupled device and transmitted in 
4-bit, 8-bit, or 24-bit mode. 

Macintosh setup is a breeze. You can 
install the DeskScan application and the 
DA in one simple step. A terminator fits 
between the scanner and interface cable, 
and you set the SCSI ID from a rotary 
switch at the rear of the scanner. Because 
the ScanJet IIc lacks a Photoshop plug-in 
module, you must use DeskScan. Perfor- 
mance suffers because DeskScan must 
write the scanned image to a disk file 
instead of displaying directly on the screen. 

continued 
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The PC package comes with DeskScan 
II software, a SCSI interface card, cables, 
and terminator. As with the installation of 
many PC scanners, the ScanJet llc modi- 
fies your CONFIG.SYS and WIN.INI 
files automatically. (On our test PC, this 
changed the configuration of Windows' 
icons and the size of its main screen.) 
Hewlett-Packard is astute enough, how- 
ever, to include a section on installing the 
scanner on EISA systems, which none of 
the other scanner companies even men- 
tion in their manuals. | 

Among the ScanJet Ilc's image pro- 
cessing options are dithering (simulating 
grays by turning pixels on and off), 
thresholding (eliminating gray-scale 
information from a scan), color correc- 
tion, gamma adjustment, mirroring, data 
inversion, and filtering. 

What the ScanJet Пс offers in speed is 
offset by the quality of its scanned images. 
The scans, while adequate, are nothing to 
rave about. For the most part, the scans of 
chips in the Macbeth Color Checker Chart 
appear darker than the original chips. 

HP just started offering a new version 
of DeskScan (1.51) that’s TWAIN com- 
pliant. This means users will be able to 
activate the scanning procedure from 
within any application-—desktop publish- 
er, word processor, whatever—that com- 
plies with the TWAIN specification. 
(TWAIN, basically, provides a program- 
ming interface that lets applications use 
one set of device drivers for talking to 
compliant peripherals, such as scanners.) 

The ScanJet Пс is а well-built machine. 
Hooked to a PC, it's very fast at scanning 
color. Hooked to a Mac, it's a midrange 
performer. The sheet-feeder option makes 
it a strong candidate for OCR work. 
Because it's from HP, you can count on 
quality components and—on the PC 
side—strong software support. If speed is 
your main criterion for buying a scanner, 
put the ScanJet Пс on your list. 


SUMMARY 


MICROTEK SCANMAKER 6007 


High-quality scans, especially 
line art 


PROS 
CONS Average speed 


MICROTEK 6002 


Microtek’s 600Z color scanner is espe- 
cially well-suited for OCR tasks. We 
clocked good times on the line-art tests, 
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and the line-art resolution results also 
were good. Even more significant, is the 
optional 100-page sheet feeder that 
would permit the machine to take on 
heavy-duty OCR jobs. 

On the PC, the ScanMaker 600Z 
proved to be a winner in all the tests for 
quality. The scanned black-and-white 
photo was very clear, showing detail in 
even the darkest areas. Because of snafus 
with the Picture Publisher driver, we had 
to use PhotoStyler to bring in the Mac- 
beth chart. The hues were very close to 
those in the original chart. 

Scanning our test page of different 
type sizes and styles at 600 dpi also pro- 
duced excellent results. The detail and 
precision evident when the scanned 
image is magnified place this scanner in 
the upper ranks for quality black-and- 
white scanning. The Kodak Gray Scale 
scan looked equally stunning, clearly 
showing all 20 gradations. 

Strong software support distinguishes 
the ScanMaker 600Z. The Macintosh 
bundle includes the Scanmatch color cal- 
ibration program, a useful utility for 
enhancing the quality of your color 
scans. Developed by Savitar, Inc., Scan- 
match color-corrects the image on your 
monitor so that it matches the scanned 
image. (The software uses Tektronix’s 
TekColor device files to "know" about 
the monitor hooked to your Mac.) 
Microtek’s Photoshop plug-in is the best 
of the bunch. The driver can display a 
color preview, and a scrollable zoom tool 
lets you check the fine detail before 
doing the final scan. You use slider bars 
to set resolution and scaling values, and 
you can adjust brightness and contrast 
for each of the three RGB channels. 

ScanMaker 600Z also has tools for 
fine-tuning the brightness in the shadow, 
midtone, and highlight ranges. The Dis- 
play Matching system supplies precali- 
brated settings for popular Mac monitors. 
Microtek also bundles its impressive DA 
for fast and convenient scanning. 

Microtek includes the original ULead 
version of PhotoStyler with its scanners. 
And because of Microtek’s strong pres- 
ence in the scanner market, many ven- 
dors of PC software offer software 
drivers for the ScanMaker 600Z. 

Installation is simple on both platforms. 
The PC requires Microtek’s MS-PCY 
interface board, which comes with the 
unit. You can change the hardware address 
using DIP switches if the default settings 
cause a conflict. An entry added to your 
CONFIG.SY'S file installs the DOS driver. 

Microtek ships a different scanner for 
the Macintosh. You simply plug the sup- 
plied cable to the Mac’s SCSI port and 


attach a terminator to the second SCSI port 
at the rear of the scanner. A driver file 
resides in the system folder, and the plug- 
in module goes in the Photoshop folder. 

The ScanMaker 600Z is a strong entry 
in this field, and its $1995 price tag is 
reasonable. On both PCs and Macs, the 
scanner is average for speed, but the 
quality of its images is excellent. 


SUMMARY 
MIRROR 600 


PROS Fast and faithful scanning 
CONS 


MIRROR 600 


Lacks sheet feeder and 
transparency options 


А recent entry in the Macintosh color scan- 
ner market, the Mirror 600 is a stellar per- 
former that also is nicely priced at $1299. 
Its vertical 600-dpi resolution accounts for 
the high quality of its scanned images. 

The scanned black-and-white photo- 
graph displayed sharp detail and clear 
contrast. The scanner also produced clear 
gradations across the gray-scale strip. 
Color reproduction was faithful. For 
reproducing RGB values, the Mirror 600 
was one of the best, and it placed in the 
top three for color scanning speed. 

The test results for the Mirror 600 were 
on par with those for the UMAX UC630; 
which looks almost identical to it. The 
Mirror 600's scanning bed accepts legal- 
size documents, and the three-pass scan- 
ning method attains 600- by 600-dpi res- 
olution through a software algorithm. 

But the scanner makes a rather discon- 
certing sound upon start-up and whenever 
it begins a scan job. It growls and clicks as 
if it’s got a screw loose or a part or two 
missing. The noise is normal, at least for 
the Mirror 600; it's the sound of the device 
automatically calibrating its scanning head. 

The bundled software set includes a DA 
and Photoshop 2.0; the Photoshop plug-in 
works well. Four scanning modes are sup- 
ported: color, gray-scale, line art, and 
halftones. Slider bars control resolution 
and the size of the scanned image. From 
Photoshop's Image Control window, you 
can adjust the shadow and highlight values 
for each RGB channel. For halftone scans, 
you can apply a dithering pattern to the 
image. The driver does not permit you to 
do color scans or zoom in while you are in 
preview mode. 

Installation is a breeze. Mirror comes 
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Figure 1: The graphs show how long it takes each scanner to scan in a color test chart, a 
black-and-white photograph (gray-scale speed), and a page of text (line-art speed). We 
tested the scanners on both the Mac and the PC (except for the ArtiScan, because Artix 
could not send a Mac model in time and the Mirror, which onl y works on the Mac). 


with a terminator that snaps on between 
the scanner's rear connector and the 
SCSI cable. Changing the SCSI address 
by twiddling with the small rotary switch 
proved easy because Mirror thoughtfully 
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supplied a jeweler's screwdriver for the 
job. Dragging a couple of files from the 
floppy disk to the hard drive completed 
the software installation. 

The Mirror 600 mixes strong perfor- 


mance and high quality with a low price. 
Photoshop support is solid. We like what 
we see when we look at the Mirror. It is 
an excellent scanner that faithfully repro- 
duces color images. But if you want 
enhancements, such as an add-on device 
for transparencies or a sheet feeder you'll 
have to wait. Both still are in the works. 


SUMMARY 
MUSTEK MFS-6000CS 


PROS Excellent quality 
CONS Photoshop not included 


MUSTEK MFS-6000CS 


The MFS-6000CS from Mustek (formerly 
Marstek) is one of the family of similar 
scanners that includes the Microtek and 
the X-Ray Scanner Corp. machines. In 
fact, the Mustek is compatible with the 
Microtek and uses the same scanner-sys- 
tem driver for PhotoStyler. Even the scan- 
ners’ cases look similar, and the results 
from the speed tests are comparable. 

The actual hardware resolution of the 
MFS-6000CS is a nominal 300 dpi, and the 
maximum resolution attained through the 
control software is 600 dpi. A standard 
scanning bed accepts material as large as 
8'A inches by 13'^ inches. Error detection 
and self-diagnostic functions are pluses. 

To keep our PC testing consistent, we 
configured PhotoStyler with the Microtek 
ScanMaker 600Z driver. The Mustek made 
a disconcertingly loud rumbling noise dur- 
ing the 300-dpi color scan, and perhaps the 
attendant vibration was to blame for the 
poor registration (alignment) of the differ- 


ent colors. Even more troublesome, Photo- 


Styler crashed several times after we com- 
pleted the speed tests, so we switched to 
Picture Publisher for the quality tests. 

The speed test results for the color, 
black-and-white photo, and text scans all 
fell within 13 seconds of the Microtek 
ScanMaker 600Z and the XRS Omnime- 
dia 6C. But the real clincher was the 
excellent quality of the scans for the 
black-and-white photo, text, and Mac- 
beth color chart. They were among the 
best in these categories and most closely 
resembled the original artwork in con- 
trast, detail, and hue. 

The Mustek comes bundled with the 
Picture Publisher 3.0 installation disks, 
the manual for the limited edition of the 
software, and Ocron’s Perceive Automat- 


ic OCR package, which lets the Mustek 
emulate the Microtek scanner. 

Setting up the PC interface kit was as 
straightforward as with most of the other 
scanners we tested. As usual, the Mac 
installation was fast and easy. We capped 
one rear connector with a terminator, 
attached the cable to the other connector, 
and were ready to go. Mustek ships two 
DA versions, one for doing color scans and 
the other black-and-white jobs. The Photo- 
shop plug-in has some nice extras, such as 
gamma correction and a variety of halftone 
screens. Although the Color It application 
boasts a large selection of tools, colors, and 
fill patterns, we still would like to see 
Mustek bundle a version of Photoshop. 


SUMMARY 
UMAX UC630 


PROS True 600-dpi vertical resolution 
CONS Slow when scanning color 


UMAX UC 630 


The UMAX UC630 has several notable 
features to recommend it. First, it delivers 
true 600-dpi vertical resolution and 600- 
by 600-dpi interpolated resolution. The 
scanning bed accepts legal-size paper, 
and the machine puts in an excellent per- 
formance on both the Mac and the PC. 

Although it didn't scan thecolor chart at 
breakneck speed, the range of colors that 
it reproduced was very good. Like the 
Mustek, the UMAX roared when scan- 
ning in color, and it did a stellar job of 
using PhotoStyler and the gray-scale 
mode to scan our black-and-white photo. 
The resulting image had excellent contrast 
and showed detail in the darkest shadows 
of the original. The unit far outpaced its 
competitors for its speed at scanning this 
photo, finishing first—in just 53 seconds. 
The UMAX UC630 also did well in the 
gray-scale test, showing differences in all 
20 steps from white to black. 


Tests for line quality showed that the. 


UMAX UC630 can handle black-and- 
white line art equally well. The mixed- 
text-fonts scan was excellent. 

The unit was simple to set up on the 
Macintosh. We just plugged it in; no ter- 
minator was required. Dragging one file 
into the system folder and another into 
the Photoshop folder took care of the 
software end of the setup. 


The Photoshop plug-in is well 
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Figure 2: To test color capability, we scanned in a Macbeth Color Checker Chart. The 
original CIE color values were converted to RGB by a Tektronix algorithm. We com- 
pared the RGB values returned by each scanner to the original baseline values. Each bar 
(red, green, and blue) represents the accuracy of reproduction of the three primary col- 
ors. The higher the three color values, the more accurately the scanner represents colors. 


designed. You use slider bars to set reso- 


lution and scaling values. The unit’s four . 


scan modes accommodate color, gray 
scales, halftone, and line-art input. The 
Macintosh software bundle includes a 
complete version of Photoshop 2.0 and a 
DA for convenient scanning. 

The UMAX UC630’s PC interface kit 
includes the GSII-PC adapter card. A 
bank of DIP switches sets the adapter 
address, SCSI ID, and interrupt for the 
card. A rotary switch sets the SCSI ID for 
the scanner. Installing the scanner for the 
PC was a trial-and-error process, demand- 
ing a bit of detective work to decode the 
actual steps. PhotoStyler’s driver installa- 
tion went smoothly, but Picture Publish- 
er’s driver crashed our system until we 
obtained a new version of the driver. The 
main software package bundled with the 
PC kit, Image-In Color Professional, con- 
tains a complete toolbox that gives you 
total control of the image editing process 
and will let you do color separations. 

The manual is skimpy, though. We'd 
like to say it covers the basics, but it 
doesn’t come close. While it discusses the 


hardware installation on both platforms, it 
makes no mention of software drivers, 
jumping directly from hardware hookups 
to application software. And the section on 
application programs covers only the Pho- 
toshop plug-in. References to PC applica- 
tions or drivers are nowhere to be found. 

The UC630 achieved excellent results, 
but some of the problems we encoun- 
tered make us hesitate to recommend it. 


SUMMARY 


XRS OMNIMEDIA 6C 


PROS Can handle transparencies 
CONS 


XRS OMNIMEDIA 6C 


High price (unless you need 
transparency scanning) 


The Omnimedia 6C from X-Ray Scanner 
Corp. boasts a flourish or two that help 
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set it apart from the crowd. It uses the 
Microtek engine but supports a special 
mode for scanning transparencies. For 
regular paper and prints, the scanner 


employs a standard reflective mode, in 
which the bulb moves below the glass 
bed. For transparencies and film, the 
bulb travels over the top of the media. To 
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Irvine, CA 92718 
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UMAX Technologies, Inc. 
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24-Bil Color Frame Grabber 


Affordable, accurate real-time video frame capture for 
IBM PC computers. Supports all standard VGA, 
SuperVGA, and now HiColor, and True-color displays. 
Real-time video preview directly on VGA monitor. 
Outputs files in all formats: TGA, TIE PCX, GIF, 
ColoRIX, and more. Comes complete with excellent 
user software; Windows drivers and Developers 
Package are also available. 


Now includes free CineMaker software for capturing 
video animations! 


' See your dealer or call for information and free demo. 


change modes, you simply pop off the 
scanner cover, slide out a retainer clip, 
gently pull the bulb from its socket and 
reinsert it so that the light barrests above 
the glass. In a few seconds, you'll be 
ready to scan your transparencies. No 
tools are necessary. The Omnimedia 6C 
also packs a glass sheath to hold the 
scanned transparency or film in place. 

The engine has a horizontal hardware 
resolution of 300 dpi, but incremental 
positioning of the light bar doubles the 
resolution along the vertical plane. The 
maximum 600- by 600-dpi resolution is 
achieved through software interpolation. 

The scanner steps through a series of 
self-tests before each scan. Although this 
hampers its performance a bit, the unit 
still posted reasonable results on our 
tests. The plug-in module for Photoshop 
does not offer a mode for scanning line 
art, so the gray-scale and line-art results 
are the same. 

We received a pair of scanners from 
XRS, one for the PC and one for the 
Macintosh. Other vendors shipped a sin- 
gle scanner with two different interface 
kits. Installation was simple. On the 
Mac, we plugged the interface cable into 


Under $600! 


For information, 

call (617) 329-5400. 

To order, see your dealer 
or call (800) 346-0090. 
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one of the scanner's rear connectors and 
attached a terminator to the other con- 
nector. We then dragged a file into the 
system folder and another into the Photo- 
shop folder to enable the plug-in module. 
That was it. The PC version included 
Microtek's MS-PCY interface card. DIP 
switches set the SCSI address. 

Neither Micrografx nor X-Ray Scan- 
ner Corp. supplies a proprietary driver 
for the XRS Omnimedia 6C. Although 
Picture Publisher LE communicates 
through Microtek emulation, the 
MICROTEK.DSC driver didn't allow 
data to communicate with the software, 
producing only error messages. Ав a 
result, we had to scan the Macbeth chart 
in PhotoStyler and then sample the RGB 
values in Picture Publisher. 

The Macintosh software bundle 
includes a capable DA for simple color 
scanning chores. It lets you set the SCSI 
address of the scanner, adjust brightness 
of the three RGB channels, change reso- 
lution and scaling values, and save 
images to a 24-bit color TIFF file or a 
color PICT file. The Mac bundle also 
includes Scanmatch color-calibration 
software, a complete version of Photo- 


Turn Any Fax Machine 


Into A 


Data Entry Terminal. 
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shop 2.0, and a plug-in module for scan- 
ning directly from Photoshop. 

The Omnimedia 6C got the highest 
marks for the precision with which it 
scanned the MicroCopy Resolution Test 
Chart. In the test-page scan, however, we 
noticed some loss of detail in the letters 
set in the smallest type. 

The black-and-white photo scan had a 
bit too much contrast, but otherwise it 
had good detail. The Kodak Gray Scale 
Test conducted at 300 dpi did a better job 
differentiating midrange grays than white 
or black areas. 

Unfortunately, more than just the 
Omnimedia’s black case will catch your 
eye. The steep $3500 price tag should 
raise an eyebrow, as well. But if you 
scan a lot of transparencies, the XRS 
Omnimedia 6C may be your best bet. 
Otherwise, the price is simply too high, 
even though it produces nice-looking 
scanned images. 


Our 24-Bit Picks 

We were impressed by the quality of this 
field. All the scanners produced fine 24- 
bit color output. Driver support, especial- 
ly on the PC, is somewhat weak, as is 


availability of hardware options like 
sheet feeders, but the market is heading 
in the right direction. Prices are dropping 
while features improve. 

On both the PC and the Mac, the Epson- 
300C generated beautiful color scans. We 
thought it was among the very best in 
terms of quality output. Unfortunately, 
good things come to those who wait. The 
PC model of the Epson was the slowest 
scanner of the bunch. The Mustek is also 
noteworthy for its handling of contrast, 
detail, and hue. For the best balance of 
performance, quality, price, and features, 
our nod for a PC scanner goes to the 
Microtek ScanMaker 600Z. Our choice for 
a Mac scanner ts the Mirror 600. It, too, 
strikes a nice balance. You may have to 
wait for hardware additions, but the Mir- 
ror’s quality and performance are top- 
notch, and the price can’t be beat. The 
desktop color revolution moves onward. Ш 


Stanford Diehl is a BYTE technical edi- 
tor and former testing engineer in the 
BYTE Lab. David L. Edwards is a con- 
sulting editor to the BYTE Lab. They can 
be reached on BIX as “sdiehl” and 
“dedwards,” respectively. 
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BYTE is Proud to Co-Sponsor the 1992 Finals of the 
International Computer GO Congress 


PROGRAMMERS, WIN 


(or wei ch'i, which 


$1.6 MILLION TOP PRIZE!! 


| | chess) is an ancient 


board game of 
logic and strategy. 
Go and computers 
aresimilarin that 
they proceed from 
two basic ele- 
ments (black and 
white stones in Go 


and 1s and Os in - Є 
computers) to great guy 
complexity and фуф 
фер A 
possibilities. E 


lo compete, 
computer Go pro- 
grammers must first “teach” their 
computers the game and how to rec- 
ognize legal moves and identify sim- 
ple concepts like "dead stones." 
Thenthey mustdevise waysfortheir 
computers to makethe best moves 
in given situations against the Go 
masters. If your program defeats the 
Go masters, you could win the 
$1.6 million! 
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This year the contest is jointly 
sponsored by Ing Chang-ki Wei-Ch'i 
Educational Foundation, BYTE Mag- 

azine, and TheAcer 


ааа EES) Group. 
Г TP Themail-in qual- 
2 ification tournament 
ui ofthe International 
i Computer Go Con- 


gress will be held 

mid-August.The 

1992 finals for the 

ICGCwillbeheldin 

Tokyo in November. 
For more infor- 

mationon howto 

enter, contact: 

K.T. Wu, International Business 

Dept., Acer, TWP Corp. 

Telephone: 

886-2-7 13-6959 

Fax: 

886-2-718-9467 (KT 2A) 
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Upgrading at the High End 


ROGER C. ALFORD 


í he past few years have seen a pro- 
| liferation of modular-CPU sys- 
tems in the PC marketplace. These 
upgradable systems allow you to 

Ja enhance system performance by 
upgrading the microprocessor as your 
needs change or as faster processors be- 
come available. Not only does this ap- 
proach provide an upgrade path for the 


1 


consumer, but it also brings relief to the | 


system manufacturer, who no longer has to 
design a completely new system for each 
new processor that arrives on the market. 
And given the incredible pace with which 
new processors are being introduced by 
Intel, AMD, and now other manufactur- 
ers, this is no small consideration. 

The 486 processor market has been es- 
pecially active. Current family choices in- 
clude 16-, 20-, and 25-MHz versions of 
the486S X; 25-, 33-, and 50-MHz versions 
of the 486DX; and a 25-MHz version of 
the 486DX2. 

The recent introduction of the Intel 
486D X2 processor alters the picture some- 
what for upgradable systems, reducing 
some of their advantage (see "Dueling 
DX2s: The First 486 Clock-Doublers" on 
page 259). Intel plans to introduce ver- 
sions of its clock-doubled chips, which 
can upgrade existing 25- and33-MHz D Xs 
on most motherboards, essentially dou- 
bling processor performance. This makes 
the move to higher CPU performance 
straightforward even for DX owners who 
don't have a board-upgradable system (al- 
though it won't bequite as simple as swap- 
ping a replaceable CPU board). 

With such a wide selection of devices al- 
ready available and new variations on the 
horizon, upgradable-board designs are still 
very attractive. Even with the introduction 
of the DX2, modular-CPU systems will 
still be beneficial for moving beyond the 
clock-doubled chips to even faster pro- 
cessors, such as a 50- or 66-MHz 486DX 
ог a 586, or for adding larger cache sub- 
systems. 
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System implementations vary from one 
manufacturer to another; some systems 
are based on simple processor replacement 
boards with little circuitry and no on-board 
memory, while others have processor 
boards that are quite complex (see photo 1). 
These variations result in different base- 


system prices, upgrade prices, and, of 


course, system performance levels. (For 
technical background on upgradable- 
CPU systems, see ‘“Modular-CPU De- 
signs,” November 1991 BYTE.) 
I will compare six upgradable sys- 
tems: Acer’s AcerPower 500, Amkly’s 
486SX/25E, Compaq's Deskpro/M, 
Dell's PowerLine, IBM's PS/2 Mod- 
el 90 XP 486, and NEC's Power- 
Mate Express. Each is a board- — 46 
upgradable 486 design that EU 


=- --- ш —— > 


DE ate 0 


should carry you wellinto „Ж 

the future. All these У „ш 
systems are EISA — fae, M ae m i 
machines ex- j m 


cept for the | 
Micro Channel-based 
IBM system. 

To compare these machines, I started 
with a 25-MHz 4865Х processor (with 
two exceptions: a 20-MHz 486SX in the 
case of the Acer system, and а 25-MHz 
486DX for the PS/2 Model 90) and up- 
graded to a 33-MHz 486DX. The table 
summarizes each of these configurations. 

To illustrate the upgrade path of these 
systems, I've presented the complete sys- 
tem price fora 25-MHz 486S X-based sys- 
tem, along with the cost of upgrading to the 
faster 33-MHz 486DX processor. In each 
case, you can also purchase the complete 
system with the faster processor (as op- 
posed to upgrading) at a cost lower than 
that of the slower system plus the upgrade. 


AcerPower 500 

The sturdy chassis of the AcerPower 500 
houses a Fujitsu 337-MB SCSI hard drive 
connected to a Mylex caching SCSI drive 
controller with 4 MB of cache RAM. An 


Dell's (left) and Amkly's systems are 
well-constructed and offer a good 
blend of price and performance. 


ATI Graphics Ultra video board with 1 
MB of video memory and ап AcerView 
33D monitor provide Super УСА graphics. 
With the SCSI and video controllers in- 
stalled, four of the system's six EISA slots 
remain available; two of the four half- 
height drive bays also remain unused. 
The AcerPower 500's front panel in- 
cludes power-on, disk-access, and system- 
speed LEDs, as well as power and reset 
switches. The keyboard and mouse con- 
nectors are conveniently placed at the left 
side of the front bezel. The AcerView 33D 
monitor was reasonably bright, but its 
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images were not as crisp as those of some 
others. 

Upgrading the processor board proved 
to be straightforward. I simply removed 
the 20-MHz 4865Х processor board and 
plugged in the 33-MHz 486DX board in its 
place. Next, I ran the EISA Configuration 
Utilities to ensure that the system was con- 
figured properly. There were no hitches 
and no surprises. The faster board incor- 
porates a 128-KB secondary cache for a 
performance boost. 

With a 20-MHz 486SX processor, the 
AcerPower 500 costs $7233; the price in- 


cludes DOS 5.0. An upgrade to the 33- 
MHz 486DX processor board without the 
secondary cache costs $1795; the 128-KB 
cache adds $695 tothe upgrade price. Acer 
provides a $100 credit if you return the 
original card. 


Amkly 486SX/25E 

At a list price of $5750 for the 25-MHz 
486SX configuration, Amkl y's 486SX/25E 
is the least expensive machine I reviewed. 
This price, combined with good CPU per- 
formance, durable construction, on-site 
service, and 24-hour, 365-day technical 


VIE 


E WHAT UPGRADABLE SYSTEMS ARE 
Upgradable systems are designed | 
around CPU modules and other | 
components that can be easily 
replaced, providing an 
inexpensive nite path to new 
technology. 


LIKES 

Upgrades are simple; with a wide 

variely of high-performance 
rocessors coming to market, the 

Hexibiliy of upgradable systems 

is especially attractive. 


DISLIKES 

Upgrades cost considerably more 
than original purchases; 

expansion capabilities are often 
limited. | 


RECOMMENDATIONS 

Dell's PowerLine system and the 

Amkly 4865Х/25Е both provide 

outstanding performance for a 
ood price, and both are backed 

^ solid support policies. 


support, makes the Amkly system a good 
deal. A 33-MHz 486DX upgrade to Am- 
kly's system costs $1200 if you trade in 
the original processor. 

Amkly's entry came with a Micropolis 
340-MB ESDI hard drive, a 512-KB UI- 
trastor caching controller, and two floppy 
drives. A Super УСА video controller with 
1 MB of memory is integrated on the sys- 
tem motherboard. Amkly's own monitor 
provided a good overall image, although 
the colors were slightly washed out. 

The processor module and other inter- 
nals are packaged in a stylish, well-built 
case with a modest footprint. Withthe hard 
drive and dual floppy drives installed, the 
Amkly 4865Х/25Е has room for only two 
more 34-inch intemal devices. The drive 
controller consumed one of the system's 
six EISA expansion slots, leaving five for 
additional add-in boards. 

Unlike the CPU modules of most up- 
gradables, Amkly's processor boards 
include memory: four SIMMs in high-den- 
sity, 32-bit-wide sockets. When you re- 
place a processor board, you must move 
the SIMMs from the original board to the 
new one. Fortunately, the 70-nanosecond 
memory modules that come with the 
system can be used in any of the existing 
processor boards, according to Amkly. 

continued 
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Although each system was delivered in a similar configuration, prices and capabilities vary widely. 


Acer Amkly Compaq Dell IBM NEC 
AcerPower 4865Х/25Е Deskpro/M PowerLine PS/2 Model PowerMate 
500 90 XP 486 Express 
Price, system $7233 $5780. $6521 $5847 . $7495 $7094 
(as tested) es or MS ag a Ea es 
Price, upgrade $1795 $1200 $899 Е: 700 $3595 $1889 
(4860Х-33) w/return w/return w/return 
RAM (as tested; MB) 8 7-Б 8 а ee r a 
RAM 
(maximum on-board; d 64 64 64 32 64 
жжыл ы. 
Cache size 1 28 cuncN None None 128 512 туа 
(KB; 486DX-33) 
Expansion slots - SixEISA ^“ SiXEISA ^.  FiveEISA — ^ SIXEISA "ЕсигМісгоСҺаппеї Five ESA. 
Hard drive Fujitsu Micropolis Conner  Micropolis IBM NEC 
Capacity (MB) 337 340 340 330 300 300 
Interface SCSI ESDI IDE ESDI SCSI SCSI 
Drive controller Mylex  Ultrastor © Compaq | ic вм мб 
Сасһе ВАМ (МВ) 4 0.5 Мопе 0.5 4.5 
Floppy drives (MB) 1.44 БАРҒАН 1.2/1,44 1.2.44 MR 
Drive bays | Four Four Four — Four | Four Four 
Video RAM йл, ip MB 2926 IMB us. m AEMB a i IME >: 5 dut t СБЯ2КВ vt МВ fona 
Videosonirollér 1024 x 768 1024 x 768 “1024 х 768 1024 х 768 1 024 х 768 1024 x 768 
гаир х 256 x 256 x 256 x 256 x 16 x 256 
к ar 32 е у? a à Ex : T Acer View 33D" Ж. у midy | jen per xem боран 4207 ШІ [5 ті ENS ІВМ 8515 = NEC Mi Xe ELEN ON й 
ee و‎ PA cu E 1 UN We A АА T IR 
Monitor size eR | 14 44 „= 14 
Monitor. resolution 277 1024x768. 640 x 480 dba? DUE „1024 64 ' 
(pixel), ; ж МЫШЫ 
Serial ports B-pin, 25-pin Two 9- pin -Two 9-pin Two 9- -pin 9-pin, 25-pin Two 9- -pin 
Parallel ports One One . One One One One | 
Other ports E Mouse | Mouse Mouse Mouse 7 Mouse Mouse 
Power supply (W) 200 2200: л 240 Ж ОЛЫ ыы торо abb. Уу 
estado Ion жыз. EE C ш | CORN BW er э л! La ca ERES S 


Upgrading the system was somewhat 
involved. With the power off, I removed 
the 25-MHz 486SX processor board from 
the system and carefully removed the 
SIMMs from the board. Then I placed the 
memory modules into the corresponding 
SIMM sockets on the 33-MHz 486DX 
processor board and inserted the new board 
into the proprietary slot in the system. The 
system powered up with new pep. 


Compaq Deskpro/M 

The Compaq Deskpro/M was the only sys- 
tem that came with an IDE hard drive—the 
others all came with performance-oriented 
SCSI or ESDI drive subsystems. My test 
Deskpro/M included two floppy drives 
and a Conner 340-MB hard drive. The use 
of an economical IDE drivesubsystem іп- 
stead of a more costly SCSI or ESDI sub- 
system helped Compaq keep the system 
price down at the expense of some per- 
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formance. Still, Compaq's drive held its 
own in the performance arena, scoring in 
the middle of the pack on most tests. 

Compaq also held the price down on 
video, equipping the Deskpro/M with a 
640- by 480-pixel Compaq 420T monitor. 
The monitor provided an overall good- 
quality image with crisp character defini- 
tions, but it was not as bright as some oth- 
ers. Compaq's 1-MB Super УСА board 
will support higher resolutions with other 
monitors. 

The Deskpro/M comes with a well-con- 
structed case that includes five EISA slots 
and a proprietary memory slot. The ISA 
УСА controller board takes up one of the 
five standard slots. The two floppy drives, 
the hard drive, and the optional 80-MB 
backup tape drive together use up the four 
available system drive bays. 

As with Amkly's modules, the Desk- 
pro/M's CPU modules include system 


memory. The two modules I tested had 4 
MB of RAM. But in contrast to the Amk- 
ly boards with their on-board SIMM sock- 
ets, the memory on the Compaq proces- 
sor boards is surface-mounted and can't 
be moved from one board to another. 

The processor upgrade procedure was 
straightforward. I removed the 25-MHz 
486SX processor board and installed the 
replacement 33-MHz 486DX board in its 
place. The system detected the processor 
change at the next power-up, prompting 
me to run the EISA Configuration Utilities 
to configure the system for the new pro- 
cessor, 

The price of the Compaq review sys- 
tem is $6521, not counting the tape drive 
(which would add $899 to the price); add 
$99 morefor DOS 5.0. The upgrade cost to 
move from a 25-MHz 486SX to the 33- 
MHz 486DX processor board is $899 with 
a trade-in of the original processor board. 


continued 


Qur new 40 to 200MB 
portable hard drives 
are on the move. 


Now, wherever you go, take advantage 
of these great Mobile Disk features. 


Snap on a hard drive in three minutes. 


You don't need tools. You don't have to 
open the computer. Simply plug Mobile 
Disk into any portable or PC parallel 
printer port and plug your printer into 
Mobile Disk. The software configures 
itself, and you're ready to go. 


Small and sturdy. Mobile Disk is so 
durable and light, you ean carry it all 
day and hardly notice it's there. 


Carry all your data p) 9 ; 
with you. You'll ss E 
always have the right E sss | 


files, , and 
fonts at the right бле. Special Introductory Offer! 


Take your files home, 2 For a limited time 

, you can order 
to your portable, or down the hall. Why Mobile Disk 40 for just $399, Call today 
carry files on floppies, when you can take to order, or for more information: 
your whole work environment with you? | 
Grows with you. Add 40, 80, 120, or 200 ]- 900 d 82 1-215] 
megabytes of data storage as you need it. 
Connect additional drives for maximum 


storage. It's quick and easy. p" S \ “СЕМ 


Easy backup. Copy critical files to Mobile 
Disk, or back up an internal hard drive 
without learning new sof (ware. Pr otect your Sysgeni Wilco occ poer Oskis a vadonat “of Sysgen. inc 


price includes drive, cable. p 


data from fire or damage. Lock it up, Safely. — =н, and documentaion All Sysgenproducts are covered by a 12 month warrony 
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BYTE BENCHMARK INDEXES 


Before upgrade: | 
Асег АсегРомег 500 ПІ Amkly 486SX/25E Compaq Deskpro/M LI Dell PowerLine IBM PS/2 Model 90 XP d NEC PowerMate Express 
After upgrade: кеи à d 
Acer AcerPower 500 Га Ambkly 4865Х/25Е Compaq Deskpro/M A Dell PowerLine ғ. ІВМ РЅ/2 Model 90 XP m NEC PowerMate Express 
DOS APPLICATIONS 
Word Processing Spreadsheet Database Development Scientific/Engineering CAD Overall 
^ 
Better 
Worse 
V EB Uo E EM ші 


INDOWS APPLICATIONS 


W 


Database 


Word Processing 


Sclentific/Englneerlng DTP Overall. 


Arithmetic 


All results are indexed, and higher numbers indicate better performance. For each index 
in the DOS and Windows tests, a Compaq Deskpro 386/33L running Compaq DOS 5.0 
and Windows 3.0 = 1. For each index in the Unix tests, a Sun Sparcstation IPC = 1. The 
overall index is the average index of the individual tests. 

The BYTE low-level benchmark suite identifies relative performance at the hardware lev- 
el, breaking down performance by system component. The results of these tests can help 
you to identify the relative performance of a given subsystem and to determine where per- 
formance bottlenecks may lie. For a complete description of these tests, see "BYTE's New 
Benchmarks: New Looks, New Numbers,” August 1990 BYTE. The BYTE low-level bench- 
marks, version 22, are available in the byte.bmarks conference on BIX, or you can contact 
BYTE directly. 

BYTE's application performance suite measures the performance you can expect to see 
running a given application category under a given operating environment. We test under 


Fillo Copy Throughput 


Pipe-Based 
Context Switching 


two environments: DOS 5.0 and Windows 3.0. We test six application categories for each 
environment, running test scripts using the following programs: Word Processing: Word- 
Perfect 5.1 and Lotus Ami Pro 2.0; Spreadsheet: Lotus 1-2-3 release 3.14 and Microsofl 
Excel 3.0a; Database: Software Publishing Superbase 4 version 1.3 and Borland dBase 
ІМ; Development: Borland Turbo Pascal for Windows and Microsoft C 6.0; Scientific/Engi- 
neering: MathSoft Mathcad for Windows 3.0, The MathWorks MatLab 3.5k, and Comput- 
ing Resource Center Biturbo Stata 2.1; CAD: Autodesk AutoCAD release 11; and Desktop 
Publishing: Aldus PageMaker 4.0. The data files and test scripts are available from BYTE. 

Our Unix tests show relative performance for double-precision arithmetic, the Dhrystone 
2 benchmark, spawning a process (execl()), file copy throughput, pipe-based context 
switching, and running a shell script with eight concurrent scripts running. Unix bench- 
marks are available on Usenet, and in the listings area on BIX. 


Benchmark results for six systems, in baseline and upgraded configurations. Acer's baseline model is a 20-MHz 4865Х, and 


IBM's is a 25-MHz486DX; all others are 25-MHz 4865 Xes. Upgraded models are 33-MHz 466DXes. Dell's and Amkly's systems 
turned in excellent processor scores; Acer's and NEC's fast disk subsystems gave those machines excellent numbers overall. 


Dell PowerLine 

Dell's upgradable PowerLine system 
proved to be the fastest of the bunch; it 
also has a reasonable price, is easily up- 
graded, and has a nice display. The Power- 
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Line came with one 34-inch 1.44-MB flop- 
py drive and a Micropolis 330-MB ESDI 
hard drive connected to a 2-MB Ultrastor 
controller. The system included an em- 
bedded Super УСА video controller with 


1 MB of memory and was performance- 
enhanced with a plug-in ATI 8514 UI- 
tra/Vantage video accelerator board. The 
display quality of Dell's UltraScan moni- 
tor was crisp, clear, and bright, and tied 


NOW! 


NEC 
MONITORS 
AND 
CD ROMS 


FEBRUARY 17, 1902 


In Its 486 NN Glitch 


9n his 21. 
"hen Ihe ay a d 


Ser GATEWAY Рад 32 


LEADING THE WAY TO QUALITY AND VALUE! 


70444 is proud to announce our newest product partner NEC Technologies! 
World-famous for their award-winning monitors and superior CD-ROM 
Technology, this affiliation now allows you to select (rom an even wider array 
of the very best and fastest computer products! 


Rated side by side, 700074 continues to blow away the competition from all over 
the world when it comes to superior quality and high-performance! 


€ |n Sweden, 70022 recently beat AST, DELL, COMPAQ and 6 others to win the 
highly coveted "GULD BITEN" (Gold Bit) award for superior performance 
and design! 


e Computers Buyers Guide awarded 70000 's 486-33 it's BEST BUY award, stating 
it was “опе of the fastest computers ever tested" after comparing Тоб. 
Northgate, Gateway 2000 and 6 others! 


€ In May 1992 Computer Shopper compared B 48G EISA systems including 
ZEOS and Gateway 2000. tre "had the hest price/performance ratio!" 


Today there are more companies than ever in the computer business. Slick, 
glossy advertising is everywhere. Ads with pictures of pirates, 
meatloafs, Egyptian pyramids, gazelles and even elephants! 


We know your time is precious and we believe so are Earth's natural resources. 
We don't believe in wasting either one. Our ads and brochures contain the 
pertinent facts you need to make your comparisions. 


АП of our systems are FCC B level certified, further proof of the quality these US. 
made custom-built systems display. FCC is beginning a major crackdown of 
cheap systems without genuine FCC emissions compliance. Most cheap 
systems won't meet FCC requirements. Current FCC plans include visiting 
user sights and testing for compliance. FCC has the power to stop you from 
using systems not in compliance! WHY TAKE CHANCES? 


Our famous WYSIWYG policy is further proof of our commitment that you'll get 
exactly what you order from us. No hidden surprises, used or returned parts, 
or chincy, inferior, по-пате components that many of our competitors use 
to cut corners and stick extra dollars in their pockets, Ask every company to specify 
the manufacturer and exact model of every component used to build 
their system, then have them guarantee that's exactly what you'll receive. As 
an example, ask them if they even know the name of their power supply, if it 
isn't PC Power & Cooling then it isn't the best! Do you really want to pay 
your hard earned money for some cheap $15 power supply named 
MIGHTY RED DRAGON that can create total chaos in your $4,000 computer!! 
WHY TAKE CHANCES? 


We offer a two-year warranty! Ask the other companies when you call them why 
their's are only one year. Ask them how many $1000's they will charge to replace 
their motherboard and monitor when they fail after only 12 months of use. Then 
have them put that in writing for later use. Chances are you're going to need it! 
WHY TAKE CHANCES? 


(GSA Contract GS00K92AGS5425) 


8205 South Cass Avenue Darien, Illinois 60559 
708/810-1010 Fax 708/810-9490 


WARRANTY! 
ALL 
SYSTEMS 


$2,899 


486-50 ISA* 486-50 EISA" == 


e 32.Bit Intel 80486/50 MHz CPU € Burst Mode Support 

€ Zero-Wait 64KB (Exp. to 256KB) High Speed Cache* 

€ Zero-Wait 128КВ High Speed Cache** 

€ 4MB Zero-Wait State 32-bit memory on the World's Best Motherboard 
made by AMI (Expands to 32MB*/9GMB* *) 

€ 8 Expansion Slots 16-bit*/7-EISA and 1-32/8 bit °” 

@ 14" SVGA Monitor (1024 x 768 non-interlaced) 

€ Orchid:ProDesigner 115 SVGA Card with 1MB RAM 

€ 207MB 15ms Maxtor IDE Hard Drive 

€ Teac 1.2 AND 1.44 Floppy Drives 

è 2Serial/1 Parallel Ports 1/О” 

€ PC Power & Cooling Power Supply 

€ Vertical Case: 8 Bays/Security Lock/LED (optional deluxe case 450 W PS) 

€ Keytronics 101-key Enhanced Keyboard 

* AMI BIOS/CMOS Set-up/Diagnostics/Clock/Calendar/10-year Battery 

e 3-Ring Cloth Binder for Manual JOri Tool 

® 800 number Lifetime Support 

€ TRW On-Site Service Available to Most Locations 

€ Express Replacement of Defective Components 


486-33 Systems Starting at $1299! 
"TOUCHE NEC CD ROM $299 


MICRO TECHNOLOGIES COLORADO 
120MB TBU $99 


A PC PRES Company 


708/810-1010 
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UPGRADING AT THE HIGH END 


with NEC's monitor for the title of best 
display. 

In addition to the standard LEDs and 
switches, Dell's front panel includes a 
SmartVu display. This four-character al- 
phanumeric display provides information 
about what's being tested during POST 
(power-on self test) and provides diag- 
nostic information if a problem occurs. 
Dell provides the necessary technical in- 
formation to allow you to write applica- 
tions that control the display. 

Upgrading the PowerLine is simply a 
matter of swapping cards. The Dell CPU 
boards have a short braided ground cable 
that must be screwed to the chassis. The 
system powered up and worked fine after 
І replaced the processor board, and it gave 
no warning message about system recon- 
figuration; however, the manuals instruct 
you to run the EISA Configuration Utilities 
after you install a new board. 

Dell's durable system case was a little 
larger than all but the NEC system, and it 
housed six EISA slots. Two of the EISA 
slots were consumed by the ATI and UI- 
trastor boards, and a third was taken up 
by an Adaptec SCSI controller that at- 
tached to an optional 525-MB QIC (quar- 


PANEL 
Plus ПІ 


| Screen Generator and User Interface ны for “С 


PANEL Plus n verae e 


4| scroll bars * help boxes • 


| validation * shadow borders * complete library source, 
|] with low-level source and headers for all supported 
| systems (DOS, Windows, 05/2, Unix, VMS) * interfaces 
| to PC graphics libraries • OS/2 DLL ° no royalties. 


| Also available: Utility Source Option which allows 
PANEL Plus II development on any suitable platform. 

" ; PANEL Plus II Windows DLL. Programs 

“| can be built for. text mode or as Windows applications 

-| with no source changes. There is no need to redesign 

s peg PANEL Plus II Шы to run И under BENE: 


| Panel Plus II meme. fet per Clio чт $495 including 


| Ehemed screen desin ETT 

| «Сапа MS-FORTRAN code generators * library of 
user-interface functions * pop-up fields/windows * 
multi-line fields * mouse support * scrolling regions/ 

pull-down menus * custom 


Photo 1: Systems vary in the division of 
labor between upgrade card and system 
board: Dell's simple 33-MHz 486DX 
upgrade card (left) includes little more 
than the processor, while IBM's module 


includes cache RAM and support logic. 


ter-inch-cartridge) tape drive. With the 
tape drive installed, the system's bays were 
all occupied. 

A Dell PowerLine 425DE built around 
a cacheless 25-MHz 4865Х processor 
board sells for $5847. My test system also 
included a bundle with DOS 5.0, Windows 
3.1, and a mouse ($149), and the tape drive 


subsystem ($1248). The cost of the 33- 
MHz 486DX processor upgrade board, 
which includes 128 KB of secondary 
cache, is $1700 with a trade-in of the orig- 
inal CPU module. 


IBM PS/2 Model 90 XP 486 

The Model 90 has an appealing small foot- 
print, and, with two thumbscrews in the 
back, it's easy to get into. The enclosure 
houses a 200-watt power supply, four drive 
bays, and four Micro Channel expansion 
slots. Proprietary slots near the replace- 
able processor board contain the system 
memor y. 

IBM provides for a simple processor 
upgrade procedure: You just open the case 
and swap processor cards. At power-up, 
the system will automatically detect the 
new processor and ask if you want to auto- 
reconfigure; selecting yes will automati- 
cally reconfigure the system for the new 
CPU. 

IBM’s baseline board was built around 
a 25-MHz 486DX. Oddly, the 25-MHz 
486D X processor board comes standard 
with 512 KB of secondary cache, while 
the 33-MHz 486DX processor board 
comes with no cache but accepts a 512- 


are you cramped 
for disk space? 


add up to 170MB of 


detachable storage with a 


library source and 700-page manual). Panel Plus Il 


| with utility source: $1195, Call for free demo disk. 
| Instant info via fax: dial —— 924 7 piwas 31#. 


Roundhill iinet Systeme Limited 
1342 Avalon Court, Wheaton IL 60187 
Telephone: (708) 690 3737 a Fax: (708) 665 9841 e ВІХ: join roundhill 
UK Head Office: POB 14 eae Wiltchire SNS ILG € Tel: 0672 84535 e Fox: 0672 84525 
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simplicity portable drive 


`“ Attaches instantly to any PC parallel 
printer port, no card needed 

7 Gives you extra storage 

¥ Lets you use the same 


programs at home, | 
office, and client 


М Perfect for laptops, 
PS/2s, and demos 


Ҹ Reliable. Rugged. Small. 


170MB $1299, 120MB 5899, 80MB $699, 40MB $499 


Seven hour battery, carrying case, and 220V power available 


to order, or for free info: 
call (800) 275-6525 


30 day money back guarantee, 1 year warranty 
Visa/MC/Amex accepted, overnight shipping 


~ 


simplicity 
computing 


126 W. 23rd St. N New York, NY 10011 74 Phone (212) 229-1625 74 Fax (212) 229-2938 


* 
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hink Faster, | 


Introducing The Price Performance Leader In Math Coprocessors. 


The benefits of our new SuperMath" coprocessors are very easy 
to understand: SuperMath Coprocessor 


> Faster execution of software packages 

such as Lotus 1-2-3, Microsoft Excel, 

and AutoCad 386 
> Plug-in compatible 


and software compatible with 
industry standard 387DX and 
3875X coprocessors 


> Up to 600% better perfor- 
mance at the instruction level 


ч 


"а 
EF 
ашы 


> Perfect system companion to 

, | industry compatible 80386 CPUs — 
| including CHIPS' 
own Super386" 


> CMOS processing 
and on-chip power 
management circuitry 

dramatically reduce power 
consumption 


4 j 
PC LABS POWERMETER WHETSTONE SAVAGE 


For more information on our 
SuperMath coprocessors, call (800) 944-MATH. 


SuperMath Coprocessors. The fastest way to improve your system. 


Opening The Future Of Microprocessing. 


©1991 Chips and Technologies. Inc., 3050 Zanker Road. San Jose, C A 95134. SuperMath and Super386 are registered trademarks of Chips and Technologies. 
Lotus. Lotus 1-2-3, Microsoft, Microsoft Excel, AutoCad 386, Intel. 387DX and 3875x are registered trademarks of their respective holders. 
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card (my review system in- 
4e cache on both boards). The 
4 90 XP 486 with the 25-MHz 

»OX processor costs $7495; add $165 
‚ог DOS 5.0. Thecostto upgrade to a 33- 
MHz 486DX board is a whopping $3595, 
plus an additional $1995 for the cache 
module. 

My review unit came with two floppy 
drives and an IBM 300-MB hard drive 
connected to an IBM SCSI controller with 
512 KB of cache memory. The system 
board includes integrated XGA video with 
512 KB of RAM (expandable to | MB). 
The Model 90 came with an IBM 8515 
monitor; the 8515 provided only mediocre 
image quality, and it lacked the crispness 
and brightness found in competing mon- 
itors. 


NEC PowerMate Express 

The PowerMate Express system was the 
“beast” among these machines, boasting 
the largest footprint of the group and 
weighing much more than its nearest com- 
petitor. The weight of the system is due 
in part to its enormous hard drive. While 
all the other review systems included either 
34-inch hard drives or light 54-inch half- 
height drives, the NEC system came with 
a big, heavy, 54-inch full-height drive— 
unusual considering current drive tech- 
nology. 

The big 300-MB NEC SCSI drive was 
connected to an NEC SCSI controller with 
4.5 MB of cache memory. The system in- 
cludes one full-height and three half-height 
drive bays. With the hard drive and two 
floppy drives, only one half-height bay re- 
mained open. The case also holds a hefty 
285-W power supply and five EISA ex- 
pansion slots; one of these slots was oc- 
cupied by the SCSI controller, leaving four 
free slots. 

My review system included an inte- 
grated Super УСА video controller with 1 
MB of memory and a 15-inch NEC Mul- 
tisync 4FG monitor. Considering МЕС” 
leadership in the monitor business, it’s no 
surprise that the 4FG had one of the best- 
looking displays among these systems. 

Upgrading the processor board proved 
more difficult with the PowerMate Ex- 
press than with the other review systems. 
When I installed the new processor board 
and ran the EISA Configuration Utilities, 
the system reset all the setup parameters 
(including non-processor-related items 
such as boot-drive selection) to a default 
state. This quirk was not well documented 
in the system manual, and I had to manu- 
ally reconfigure several parameters to get 
the system back to normal. 

The 25-MHz 486SX processor board 
includes no secondary cache, but the 33- 
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MHz 486DX includes a 128-KB cache. 
The price for a complete NEC PowerMate 
Express system is $7094; this includes 
DOS 5.0, Windows 3.1, and a mouse. The 
cost of the 33-MHz 486DX processor up- 
grade board is $1889. Return credit de- 
pends on thereseller, but NEC says a typ- 
ical offering is about $400 for the original 
processor board. 


Flexible, but Fast? 

The figure shows benchmark results for 
these six systems—both pre-upgrade and 
post-upgrade results. All the systems 
scored in the range you'd expect given 
their processors; an upgradable design need 
not skimp on performance. 

The overall performance leader is the 
Dell PowerLine, with the fastest CPU in- 
dex value in both baseline and upgraded 
configurations. Amkly's system finished a 
close second in both categories. Compaq's 
Deskpro/M also turned in good scores in 
the baseline configuration, but the Deskpro 
lagged when all the systems were up- 
graded. 

Dell's PowerLine also excels in the 
video-performance category. The Desk- 
pro/M took a distant second place, fol- 
lowed closely by the rest of the pack. The 
IBM and Amkly systems had disappoint- 
ing showings in this area. 

Acer's 20-MHz processor speed natu- 
rally kept it from being a serious perfor- 
mance contender in the baseline proces- 


sor category, but the company makes a 
point with its SCSI disk subsystem. The 
performance of the 4-MB-cached drive 
left the other systems in the dust on 
BYTE's disk tests. Disk performance also 
explains the Acer's outstanding results in 
some application categories, such as word 
processing and desktop publishing. 

Dell and NEC shared second place in 
the disk performance arena, and Compaq 
held the middle ground with its low-cost 
IDE disk subsystem. With their speedy 
disk subsystems, the AcerPower 500 and 
the NEC PowerMate Express both posted 
outstanding scores on BY TE's application 
suite. 

While all these systems offer features 
and trade-offs worth considering, the Dell 
PowerLine and the Amkly 4865Х/25Е 
stand out as good choices. The well-con- 
structed PowerLine provides the best over- 
all performance at a competitive price, and 
it's backed by a solid reputation and sup- 
port policy. The Amkly 486/25E is anoth- 
er solidly built system with very good pro- 
cessor performance and a low price tag. 
Amkly's on-site service and around-the- 
clock technical support further enhance its 
value. Ш 


Roger C. Alford is a BYTE consulting ed- 
itor and president of Programmable De- 
signs, a Michigan-based electronics de- 
sign firm. You can contact him on BIX as 
“горега.” 


ЕЕ COMPANY INFORMATION 


Acer America Corp. 
(AcerPower 500) 

2641 Orchard Pkwy. 

San Jose, CA 95134 

(800) 733-2337 

(408) 432-6200 

fax: (408) 432-6221 

Circle 1232 on Inquiry Card. 


Amkly Systems 

(4865Х/25Е) 

60 Technology Dr. 

Irvine, CA 92718 

(714) 727-0788 

fax: 714) 727-9521 

Circle 1233 on Inquiry Card. 


Compaq Computer Corp. 
(Deskpro/M) 

P.O. Box 692000 

Houston, TX 77269 

(800) 345-1518 

(713) 378-8820 

Circle 1234 on Inquiry Card. 


Dell Computer Corp. 
(PowerLine) 

9505 Arboretum Blvd. 

Austin, TX 78759 

(800) 289-3355 

(512) 338-4400 

fax: (512) 343-3653 

Circle 1235 on Inquiry Card. 


IBM Corp. 

(PS/2 Model 90 XP 486) 

1133 Westchester Ave. 

White Plains, NY 10604 

(800) 426-0292 

Circle 1236 on Inquiry Card. 


NEC Technologies, Inc. 
(PowerMate Express) 

1414 Massachusetts Ave. 
Boxborough, MA 017 

(800) 388-8888 

(508) 264-8000 

fax: (508) 264-8673 

Circle 1237 on Inquiry Card. 


Peter Norton 
On Desktops. 


For many years, I have worked to help 
people gain mastery over their PCs by developing 
a number of powerful DOS enhancements and 
utilities. But these products were targeted to the 
more technically advanced user. 

Now I am proud to announce a new category 
of products for every DOS and Windows user 
that makes computing easier, faster, safer, and 
ultimately more productive: The Norton 
Desktops. 

Beginning last summer, with the 
release of The Norton Desktop” for 
Windows, we demonstrated the 
incredible demand for this kind T 
of product. Now, were ready to NI ж 
release The Norton Desktop" а? 
for DOS, which brings the i; 
same benefits to the rest 
of PC users. 


Simply a better 
way to work. 


How is this pos- 
sible? The Norton 
Desktops provide a 
unified visual 
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approach — a desktop — that speeds and 
simplifies the way you work in DOS or Windows 
by granting easier access to the files, documents, 
and applications you use every day While 
supplying a full array of non-technical tools 
that enhance the way you work and protect the 
results. 

Corporate users will be interested to know 
that the Norton Desktops are consistent in 

design and function, reducing training and 

support costs, and providing an easy migration 

path from DOS to Windows. 


One revolutionary idea, 
шо innovative products. 


Let me introduce you to an 
improved Norton Desktop version 
2.0 for Windows that maximizes 
Windows 9.1. Апа a revolutionary 
new Norton Desktop 
for DOS that finally 

brings drag-and-drop 

simplicity to users 

of DOS PCs. I am con- 
fident you will be 
impressed. 


The Norton 
Desktop for 
WINDOWS 
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The Norton 


Point, Click, Drag, Drop. Now 775 Is DOS. 


Norton Desktop For DUS 
File Disk View Configure Tools Window Help 


See how visually inviting 
and easy to use DOS can be. 


Welcome to The Norton Desktop for DOS, a 
revolutionary new approach that gives DOS PC users 
visual drag-and-drop Ше management, in combination 
with a fully integrated set of easy- 
to-use utilities. 


Suddenly DOS takes flight. 


Imagine sitting down to your 
DOS РС and finding an intuitive visual 
desktop where you can manage files 
and run programs with point and 


shoot simplicity. 
Праче ouddenly you сап move, delete, copy, 
P move files from . 8 
е print, View, zy WEEE 
and click. back up, 

or scan 


files for viruses, using T adata 
the mouse to click, drag- 


and-drop. Or, use 


+ и 
O forum. fnt 
Г install.duc 
G install.exe 


[2 allways Û install. lbr 
A drivers FS [3 instali. ar 


the keyboard. = || aume 
And you can do all || annes 
this with the security of || =i 


Norton's acclaimed 
backup, virus protection, 
and data recovery utilities. 
You can even set up schedules to automate your 
backup and virus scans, so you'll never have to worry 
about losing data. 

All, without using a single DOS command! 

Plus, when youre in between work sessions, 
colorful, animated screen savers pop up over any 
application. — | | 

Simply click өн a fie and drag it 


fo our unique button bar to backup, 
minl, or take dher actions. 
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Double-click em a drive icen to see all your files in a movable, re-szable window 
Belew й is а view pane showing a spreadsheet or any type of file you wish to previcu 


A new view of personal productivity 


The Norton Menu automatically creates a menu 
of your applications.View files from any of over 60 
popular applications as they would normally appear— 
without taking time to load the application. Even 
without having the application. 

And because each funetion works the same way, 
once you've learned one feature, you'll be comfortable 
with the rest. 

Corporate users should also know it supports all 
major networks. 


A Window on the future. 


Because its companion,The Norton Desktop for 
Windows, uses the 
same interface and 
commands, you'll 
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E |: Danes Menu 
Hetuwork Menu 
L Lotus 123 


өшімді ше) have an easy migra- 
E n tion path to Windows. 
[5 lotus .fnt 1% —— 
[3 табит. апта cle roam An investment 
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aw sc» With a guaranteed 
aT E ele ЖЫ launch. return. 


The only way to truly appre- 
ciate The Norton Desktop for DOS 
is to see it yourself. Тһе sug- 

gested retail price is only $1797 
and its backed with a 60-day | Lm 
money-back guarantee from the „октон | 
leader in quality utilities. i-i | 
See your dealer now or call 
1-800-343-4714 ext. 757 for 
information: You will never see 
DOS the same way again. 
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Help Жеп, ЖЕНА) ШЕаскиР Еа Print Мосе Сору Delete Ри110ө 


tOr call 1-800-564-4403 for ап instant FAX Data Sheet (enter 755) 


Desktops. 


Make Fast Work Of Windows. 


Norton Desktop For Windows 
File Disk View Configure Tools Window Help 


See what makes The Norton Desktop version 2.0 


essential for Windows 8.1. 


The Norton Desktop version 2.0 for Windows 
offers a new suite of features that fully optimizes 
Windows 3.1, making it easier to use, and helping 

you be more productive. 


Experience full drag-and-drop 
support across the entire desktop. 
Drag a file or drive icon to any 


Watch Windows 3.1 sparkle. 


It all happens quickly, too. 
Version 2.0 loads up to six times 
faster than version 1.0 for 
even better performance. 


Smart [ase 
The best Windows tools 
you can buy. 
The Norton Desktop for zuga 
Windows comes with a full elio bap Printertt] 
set of utilities, including fast атағиагаша 


automatic backup; precision 
data recovery (with SmartErase ): 


, desktop ! comprehensive 
қ ‚ САУЛМ\”,^ na . и Back 
[гд] (ола onto hard dnk [2] [столике | завин eseas |) virus Protection, Pacsup 
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access. Copy, move, L Q data n EESTI Ps, 000091077 X77 Tal the same 
delete, or print files 1991 Worldwide Sales way as AntiVirus 
byclicking and drag- | sa Windows, you'll see instant 
gingthem to buttons | Asia results. And it's compatible with 
and icons. асана all DOS and Windows appli- 
We ve integrated | cations, and leading networks. 
the File Manager То see it, make a fast trip 
directly onto the mes Ге ов [ase е e еее 1 аы | г EET ET LI ETCYRCNETIECNLTIECHECHNTNITS ETUDES Select TEM = гае Гы рете] TypeSit f MakeDi | IMakeDi | to your 
desk- l= ————— dealer, [th 
top, to ЕСТІП ІЛУДІ ТТТ only $179* 


| simplify 
file and program management. To 
access files, just click on a drive icon. 
You'll get over 45 file viewers that allow 
you to examine a file quickly and easily 
without pausing to load its application. 
And the 
customizable button 
bar puts often-used 
functions at your 
fingertips. 


tOr call 1-800-554-4403 for an instant 
FAX Data Sheet (enter 750) 


Keep your favorite Windows applications and files in a customizable icon tool box. 


(SRP), and RallStreetJournal, 42/92 
its backed with a 60-day money-back guarantee from 
the leader in quality utilities. Or call, 1-800-343-4714 


ext. 779 to upgrade for — e 
just 949 or ext. 755 for DESKTOP 
information: 
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The Norton Desktop for DOS. 


Makes DOS Easier 

1. Simple, intuitive drag-and-drop interface 

2. Over 60 file viewers, so you can view file contents without launching the 
application 

8. Powerful file management; allows you to find, view, backup, virus scan, copy, 
and more 

4. Automatic Scheduler launches programs at any time 

5. Pop-up reminders for meetings, phone calls, appointments, etc. 

6. Full keyboard support for users without a mouse 


Organizes Your Applications 
1. Norton Menu loads applications with a keystroke 
8. Autobuild™ feature automatically creates a menu of applications 


Dependable Virus Protection 

9. Protects against over 1,000 viruses—with FREE updates for protection against 
new viruses 

10, Automatically protects in the background — using only ІК of memory 

(loads high) 


Fast, Automatic Backup 

11. Scheduler automatically performs unassisted backups 

12. Backs up to floppies, hard disks, networkservers, or tape drives 
13. Advanced data verification to ensure reliability 

14. Restores data even from damaged backup disks 


Automatic Data Protection and Recovery 


15. Automatically repairs most disk problems 
16. SmartCan™ provides 100% recovery of deleted files even on a network 


Portable Computing 
17. Fastserial and parallel file transfer between your portable and desktop PC 
18. Compares laptop and PC directories to keep contents current 


Network Ready 

19. Easily transfers files between computers on a network 

20. Network installation available, with full support for Novell, LAN Manager, 
Banyan, LANTASTIC, and all NetBIOS-compatible networks 


And More 

2]. Colorful screen savers with password protection 

22. Disk cache boosts performance 

23. Speed Disk™ optimizes hard drive performance 

24. Transparent drag-and-drop file compression/decompression in ZIP format 
25. Optional Norton Commander® mode 


System Requirements 

— DOS 3.1 or higher 

—IBM PC. XT. AT, PS/2, or 100% 
compatibles 


—512K RAM 
— Hard drive required 


25 Reasons Why Every 


DOS or Windows User 
Needs a Norton Desktop 


The Norton Desktop for Windows. 


Makes Windows Easier To Learn and Use 


NEW 1. Global drag-and-drop across the entire desktop 
2. Superior file management with single, integrated file and program manager 

NEW 3. Loads up to six times faster than version 1.0 

NEW 4. Graphical, expandable tree directory views by date, file type, size, or alphabetic 
order 

NEW 5. Over 46 file viewers (including 19 new ones) let you view files without launching 
applications; permits searches from viewer 
6, Animated color screen savers with optional password protection 

NEW 7. View groups as icon toolbox or menu 

NEW 8. Desktop arrange keeps your desktop organized 

NEW 9. Customizable fonts 

NEW 10. Enhanced Windows text editor ( Desktop editor) 


Füst, Automatic Backup 

П. Schedule background or unattended backups 

12. Fast— up to 5.6 MB per minute 

13. Back up to network servers, Bernoulli boxes, or disk drives 


Automatic Data Protection and Recovery 

14. SmartErase/UnErase for fast recovery of files 

15. Restores re-formatted hard drives 

16. Automatically diagnoses and repairs damaged disks 


NEW Dependable Virus Protection 
17. Protects against over 1,000 viruses—with FREE updates for protection 
against new viruses 
18. Automatically protects in the background —usingonly ІК of memory (loads high) 
System Tools and Enhancements 
19. Launch Manager starts a new program from one that's running. Access 
applications directly from Windows Control Menu 
30. SuperFind searches drives and network servers for files by name, extension, 
attributes, date, and text strings 
3]. Batch Builder" and Macro Builder" help you build your own menus and 
automate tasks 
22. Icon Editor and Librarian lets you use and customize a library of over 150 icons 
23. KeyFinder™ instantly identifies keystrokes required for special text characters 
and symbols 


Network Features 


24. Network installation available, with full support for Novell, LAN Manager, 
Banyan, LANTASTIC, and all NetBlOS-compatible networks 

25. Includes network security features like restricted file launching from 
drive windows 

System Requirements 

—DOS 31 or higher — 2 MB or more RAM (3 MB recommended) 


— Windows 3.0 or higher — 9 МВ free disk space (for full installation) 
— IBM АТ P5/2 or 100% compatibles — EGA,VGA, XGA, or SVGA video card 


To see how The Norton Desktop for DOS or Windows can truly change 
the way you work with PCs forever, see your nearest retailer today. 


SYMANTEC. 


© 1992 Symantec Corporation. *Suggested retail price in U.S. dollars. **Upgrade price for registered users —good in U.S. and Canada only. ***Offer good in U.S. and Canada only. International phone: Canada, 1-808-465-2266; 


Europe, 21-71-3531; Australia, 32-879-6577; others, 1-408-252-3510. All trademarks or registered trademarks are those of their respective holders. Symantec Corp. part no. 07-Т1-00151 
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Dueling DX2s: The First 486 Clock-Doublers 


ROGER C. ALFORD 


that’s hard to beat. Naturally, the major : 


| ntel's new 486DX2 creates a balance 


goal in processor advancement is in- 
creased performance. But as processors 
get faster, the rest of the system must also 
improve, increasing speed requirements 
(and hence the cost) of main memory, 
cache, and control logic, and making board 
layout considerably more difficult. 

Enter the 486DX2-50. This is a 50- MHz 
processor that isn't. Externally, the DX2 
runs on a 25-MHz clock; internally, the 
processor runs at 50 MHz. A special on- 
chip circuit doubles the clock on the pro- 
cessing unit, FPU, and 8-KB on-chip 
cache. (You can find details on the DX2's 
operation in "Intel's Double-Fast CPUs," 
May BYTE.) 

The slow bus interface can act as a bot- 
tleneck in some applications; the DX2-50 
is not quite as quick as a full 50-MHz 
486DX. However, you will likely see a 
noticeable performance improvement with 
the DX2 processor over a 33-МН? 486DX. 
Since typical applications execute 80 per- 
cent to 90 percent of their instructions from 
the 486's on-chip cache, the slower exter- 
nal data-gathering abilities of the 486DX2 
put only a small drag on performance. 

Because the 486DX2-50 is a near drop- 
in replacement in existing 25-MHz 486 
designs, and because of the proliferation of 
upgradable-CPU systems, it took almost 
no time for system manufacturers to in- 
troduce the first DX2 machines. Indeed, 
a few of the first ones lacked system doc- 
umentation that even mentioned the new 
DX2 chip. I've reviewed eight of the first 
DX2s to hit the market: clock-doublers 
from Compaq, Dell, Gateway 2000, In- 
ternational Data Systems, NCR, North- 
gate, Tandy, and Zeos. 

Although they sell for only a modest 
premium over their 486DX/33-based sib- 
lings, these DX2s encroach on perfor- 
mance levels previously reserved for the 
50-MHz 486DX. I give my impression of 
each system below; you'll find the details 
of each configuration in the table. 

A note of caution: The existing DX2 
chip is not quite pin-compatible with the 
486DX, so don't try to get one to replace 
the chip in your DX system. Intel is ex- 
pected to release a version of the DX2 to 
the consumer market this year that will re- 
place existing DX chips. 
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Photo 1: Compaq's Deskpro 50M and the 10545012 are both excellent choices 


among 486DX2 systems; the Deskpro 50M is well built and features an excellent 
graphics system, while the 10545012 is fast and inexpensive. 


Compaq Deskpro 50M 

The Compaq Deskpro 50M is an upgrad- 
able EISA system that allows even faster 
processors to be installed as they become 
available and as you have need. It shares all 
but its video and processing subsystems 
with the Deskpro/M I reviewed in “Up- 
grading at the High End," page 246. 

The Deskpro 50M includes Compaq's 
latest QVision video interface with 1 MB 
of VRAM (video RAM). Ап EISA ver- 
sion of the QVision VGA- controller came 
with the system, offering fast video per- 
formance. The 15-inch QVision 150 flat- 
screen monitor provides a nice video out- 
put—the best of the systems I tested. 

The Deskpro 50M (see photo 1) has an 
attractive, solidly built system case with 
a 240-watt power supply and a built-in 
PS/2-type mouse port, but it lacks a reset 
switch. The replaceable processor board 
itself includes 8 MB of surface-mounted 
RAM, but additional memory can be added 
to the system via a proprietary memory-ex- 
pansion board that accepts high-density, 
32-bit-wide SIMMs. The price of the re- 
view system as tested is $7373. 


Dell PowerLine 450DE/2 
Another upgradable EISA machine, the 
Dell PowerLine 450DE/2 includes two 


floppy drives, a 320-MB Maxtor IDE hard 
drive, and an integrated 1-MB Super VGA 
video interface with fast performance. The 
system includes a Dell UltraScan moni- 
tor, which provides a bright, crisp image. 
Except for the processor module, an ATI 
Ultra video controller, and the hard drive 
subsystem, this system is identical to the 
PowerLine 425DE I reviewed in my round 
up of upgradable systems. The PowerLine 
450DE/2 sells for $5477. 


Gateway 2000 
50-MHz 486DX2 EISA 
My Gateway review system was a desktop 
model, but all Gateway 2000 EISA sys- 
tems now come standard in a tower case 
(the desktop case is optional). While at- 
tractively styled, the all-white desktop case 
lacks the strength and ease of entry of- 
fered by most of the other systems; none- 
theless, it is adequate. A 124-key “Апу- 
Key" keyboard comes with the system, 
too, with function keys both across the top 
and at the left side. For even greater flex- 
ibility, any function can be assigned to any 
key, and even a series of keystrokes can be 
assigned to a single key. 

The system also includes a Diamond 
SpeedStar Plus Super УСА video-con- 
troller board with 1 MB of RAM and a 
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Features of 486DX2 systems. As with any system, the processor alone does not determine overall performance; the hard 
drive, the drive controller, and the capability of the graphics system will make significant contributions. 


Compaq Dell Gateway 2000 IDS NCH Northgate Tandy Zeos 
Deskpro PowerLine 50-MHz IDS450i2 System Elegance 4850 EP 486DX2-50 
50M 450DE/2 486DX2 EISA 3335 ZXP 
Price (as tested) $7373 $5477 $3895 $3700 $8090 $4599 $5447 $4305 
RAM (as tested; MB) 8 8 8 8 8 B 8 8 
HAM 
(maximum on-board; MB) 64 64 . 64 96 64 32 32 32 
Cachesize(KB) © — 256 0 64 64 Ü B4 0 128 option 
Expansion slots Five EISA Six EISA Eight EISA One 8-bit, Four Micro Опе В-Ы, Three 16-bit Опе 8-bit, 
seven 16-bit Channel six 16-bit ; seven 16-bit 
Harddrive 20 Conner Maxtor . Maxtor Micropolis Maxtor <: ‘Micropolis Seagate Seagate- ' 
Capacity. (MB) ر‎ 340 ,920. N HOMO: 320 840555580072, 202: , 426 {УЙ | 
Interface 2022020 ЮЕ. ШЕ. 5658 SCS, SOB SCSM . 868 SES. | 
Drive controller Compaq Integrated Adaptec Adaptec NCR Adaptec Adaptec Adaptec 
Floppy drives (МВ). 1.27.44 1.2/144 — 122/144 1.2 1.44 1.2/1.44 1.44 1.2/144. 
Drive bays Four Four Five Five Three Five Three Eight 
Video RAM 1 МВ 1 МВ 1 MB 1MB 1 MB 1 MB 512 КВ 1MB 
Video-controller 
resolution 1024x768 1024 x 768 1024 x 768 1024 x 768 1024 x 768 1024 x 768 1024 x 768 1024 x 768 
x 256 x 256 x 256 x 256 x 256 x 256 x 16 x 256 
Monitor type Compaq Dell - CrystalScan Helm МСН  : Panasonic Tandy 2605 Super 
QVision 150 UltraSean 1024NI Impression Super PanaSync VGM 440 VGA 
Plus VGA C 1381i 1 
Monitor size (inches) 15 14 | 14 14 14 14 14 14 
Monitor resolution (pixels) 1024х768 1710287687, 1024x768 — 1024x768 1024x768 1024x768 1024x768. 
Serial ports Two 9-pin Two 9-pin 25-pin Two 8-ріп Two9-pin 9-ріп, 25-pin 
Parallel ports. ыз... One. One One .Dne One 5; Опа. One Опе. ^ 
Other ports | - Mouse : Mouse . Game . None _ Mouse None | Mouse Game | 
Powersupply(W). .. 24 23245.,,.:1-5200.. 1220 523577 1220552” 100 a BOOS N 


BUTE ACTION SUMMARY 


| Ш WHAT 486DX2 SYSTEMS ARE 
Intel’s new 486DX2 processor 
runs at 50 MHz internally, but it 
runs on a 25-MHz clock; these 
systems take advantage of the 
DX2 to provide good performance 
for relatively little cost. 


m LIKES 
DX2 systems run nearly as fast as 
full 50-MHz systems but cost only 
a little more than 33-MHz 486 


machines. 


@ DISLIKES 
Systems without an external cache 
show poorer CPU performance. 


Ш RECOMMENDATIONS 
Compaq's Deskpro 50M and the 
IDS450i2 both provide excellent 
performance; the Deskpro offers 
outstanding graphics, while the 
IDS450i2 beats the other systems 


On price. 
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Gateway CrystalScan 1024NI monitor. 
The monitor provides a bright display, al- 
though not quite as crisp as some of the 
others. The Gateway 2000 system en- 
hances the DX2 processor with 64 KB of 
fast cache memory. The price of the system 
Is a very competitive $3895. 


International Data Systems 
IDS450i2 

The IDS45012 has a cloney look, with a 
large, conventional, flimsy beige case and 
third-party everything assembled into a 
system (see photo 1). But looks can be de- 
ceiving—this machine has guts. 

The system's AMI motherboard sup- 
plements the DX2 with a 64-KB cache and 
cranks out the fastest CPU performance 
of the systems that J tested. The 10545012 
also includes a 220-W power supply and 
eight ISA expansion slots, six of which 
remain available for additional add-in 
boards. 

The price of the 10545012 is an appeal- 
ing $3700, which includes DOS 5.0, Win- 
dows 3.1, and a mouse. IDS provides tele- 
phone technical support. For the price, you 
get a DX2 system with a 320-MB SCSI 
hard drive, a Diamond Stealth video board 
with 1 MB of RAM, and a bright, clear 


Impression Plus display monitor from 
Helm Engineering. 


NCR System 3335 

The NCR System 3335 is an upgradable 
Micro Channel system, following in the 
tradition of IBM's PS/2 line. The machine 
comes with a single floppy drive and a 
Maxtor 340-MB SCSI hard drive that's 
attached to a fast NCR SCSI controller. A 
Super УСА video controller with 1 MB 
of VRAM is integrated onto the mother- 
board. NCR's Super УСА monitor pro- 
vides a bright, crisp image. 

NCR provides a memory subsystem al- 
ternative that is not currently offered by 
any other PC manufacturer I know: EDAC 
(error detection and correction) memory. 
While conventional parity memory (found 
in almost all PCs) can detect single-bit er- 
rOrs, it cannot correct errors or even de- 
tect errors that affect more than 1 bit. The 
more advanced EDAC memory can de- 
tect and correct single-bit memory errors 
and detect errors of 2 bits. You can choose 
between standard parity memory and 
EDAC memory when you purchase the 
system. 

The price of the NCR system with 16 
MB of EDAC memory is $9130. If you 
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BYTE BENCHMARK INDEXES = ^ 


m Compaq Deskpro 50M uu Dell PowerLine 450DE/2 Gateway 50-MHz 486DX2 EISA IDS 10545012 a NCR System 3335 . я 


Б Northgate Elegance 2ХР 11 Тапду 4850 ЕР Е Zeos 486DX2/50 


P wd di ae 


DOS APPLICATIONS i 


Word Processing 


A 
Better 
Worse 

Vv 


Spreadsheet 


Scientific/ | ! 
Engineering 


Overall - 


WINDOWS APPLICATIONS ‘ 


Word Processing Spreadsheet Database 


Arithmetic Dhrystone 2 


All results are indexed, and higher numbers indicate better performance. For each index 
in the DOS and Windows tests, a Compaq Deskpro 386/33L running Compaq DOS 5.0 
and Windows 3.0 = 1. For each index in the Unix tests, a Sun Sparcstation IPC = 1. The 
overall index is the average index of the individual tests. 

The BYTE low-level benchmark suite identifies relative performance at the hardware 
level, breaking down performance by system component. The results of these tests can 
help you to identify the relative performance of a given subsystem and to determine where 
performance bottlenecks may lie. For a complete description of these tests, see "BYTE's 
New Benchmarks: New Looks, New Numbers," August 1990 BYTE. The BYTE low-level 
benchmarks, version 2.2, are available in the byte.bmarks conference on BIX, or you can 
contact BYTE directly. 

BYTE's application performance suite measures the performance you can expect to see 
running a given application category under a given operating environment. We test under 


Development 


File Copy 
Throughput 


Scientific/ | 
Engineering DTP _ Overall | 


. Pipe-Based 
Context Switching 


two environments: DOS 5.0 and Windows 3.0. We test six application categories for each 
environment, running test scripts using the following programs: Word Processing: Word- 
Perfect 5.1 and Lotus Ami Pro 2.0; Spreadsheet: Lotus 1-2-3 release 31+ and Microsoft 
Excel 3.0a; Database: Software Publishing Superbase 4 version 1.3 and Borland dBase 
IV; Development: Borland Turbo Pascal for Windows and Microsoft C 6.0; Scientific/ 
Engineering: MathSoft MathCAD for Windows 3.0, The MathWorks MatLab 3.5k, and 
Computing Hesource Center Biturbo Stata 2.1; CAD: Autodesk AutoCAD release 11; and 
Desktop Publishing: Aldus PageMaker 4.0. The data files and test scripts are available 
from BYTE. 

Our Unix tests show relative performance for double-precision arithmetic, the Dhrystone 
2 benchmark, spawning a process (execi()), file copy throughput, pipe-based context 
Switching, and running a shell script with eight concurrent scripts running. Unix bench- 
marks are available on Usenet, from Demolink, in the listings area on BIX, or on disk. 


057510545012 turned in a surprising first-place finish on BYTE's low-level CPU benchmarks. The AMI-based 486DX2, 
equipped with a 64-KB cache, outran the others despite its least-expensive status. When it came to application tests, however, the 


Compaq, Dell, and NCR machines shared top honors. 


opt for 8 MB of parity memory, which is 
closer to the configuration offered by oth- 
er vendors, the System 3335 will run you 
$8090. 

NCR's system has an attractive, solid 
build, with a modest footprint. Under the 


hood are four unused Micro Channel ex- 
pansion slots (three 32-bit, one 16-bit) and 
six proprietary slots. The proprietary slots 
accept the replaceable CPU board, the 
SCSI controller, and up to four memory- 
expansion boards; the fourth memory-ex- 


pansion slot overlaps the 16-bit Micro 
Channel slot, so both can't be installed 
simultaneously. All three of the system's 
drive bays are for 34-inch drives; the case 
makes no mechanical provision for 5%- 
inch drives. 
continued 
JULY 1992 - BYTE 261 


DUELING DX2S: THE FIRST 486 CLOCK-DOUBLERS 
ЕКЕШ ae а 1 


Photo 2: Northgate's unique ZIF socket 
makes it easy to install new processors 
as more advanced devices become 
available. 


Northgate Elegance ZXP 

The Northgate Elegance ZXP offers a 
twist. Its processor is mounted in a ZIF 
(zero insertion force) socket, allowing you 
to swap processors easily (see photo 2). 
Once you've chosen your processor, you 
set jumpers to configure the ZXP for the 
clock speed and type of 486 you've in- 
stalled. The system includes a 64-KB sec- 
ondary cache. 

My review ZXP came in a tower case 
with two floppy drives, a 300-MB SCSI 
hard drive, and a 1-MB Orchid Fahren- 
heit 1280 video controller. Five of the sys- 
tem's seven expansion slots remained open 
for additional add-in boards. 

The Northgate Elegance ZXP sells for 
$4599, including DOS 5.0, Windows 3.1, 


and a mouse. This price also includes 24- 
hour, year-round technical support. 


Tandy 4850 EP 

Tandy's 4850 EP system comes with a 
single floppy drive and a 202-MB SCSI 
hard drive connected to an Adaptec SCSI 
controller. The system motherboard inte- 
grates a Super УСА video controller with 
512 KB, expandable to 1 MB. Tandy's 
VGM 440 monitor provides a reasonably 
good display, but it lacks the color bril- 
liance of some competing monitors. 

This ISA system includes a lowly 100- 
W power supply and three 16-bit ISA 
expansion slots (two are available for ad- 
ditional add-in boards). А PS/2-type mouse 
port is included, but a front-panel hard 
drive—access LED is noticeably absent. 

The Tandy 4850 EP sells for $5447, 
with DOS 5.0, Windows 3.1, and Mi- 
crosoft Works. 


Zeos 486DX2-50 
The upgradable Zeos 486DX2-50 system 
comes with two floppy drives and a Sea- 
gate 426-MB SCSI hard drive. As with 
the 10545012, a 1-MB Diamond Stealth 
video board provides Super VGA graphics. 
The tower case holds a hefty 300- W 
power supply with a built-in surge sup- 
pressor, and the system offers eight ex- 
pansion slots, six of which are unoccu- 
pied. The replaceable processor board can 
accommodate an optional secondary cache 
module to boost processor performance, 
but my review system lacked the sec- 
ondary cache. Given the baseline system's 
weak performance when compared to other 
DX2s, the $200 128-KB cache module is 
probably a good investment. 


The price of the Zeos 486DX2-50 is 
good, however: $4305, including DOS 5.0, 
Windows 3.1, two Lotus applications pro- 
grams, and a mouse. 


See How They Run 

The figure shows the benchmark results. 
The winner is probably a surprise: The 
AMI-based IDS45012 showed the fastest 
CPU performance. Most of the remaining 
systems are close to each other in proces- 
sor performance, although the Tandy and 
Zeos systems fell behind the pack. 

NCR's System 3335 and Zeos's 486- 
DX2-50 both exhibited particularly good 
disk performance. Most of the other sys- 
tems are in the same disk-performance 
ballpark, but the Northgate Elegance ZXP 
and the IDS450i2 gave poorer results in 
this area. Compaq and Dell seem to have a 
comer on the video-performance market, 
although the NCR System 3335’s showing 
is also quite respectable. 

The Compaq Deskpro 50M, Dell Pow- 
erLine 450DE/2, and NCR System 3335 
scored the best overall results on the BYTE 
DOS and Windows application bench- 
marks. These systems showed the best mix 
of processor, disk, and video performance. 

The Compaq Deskpro 50M stands out 
as a particularly solid machine with good 
performance and an impressive video sub- 
system. And while it may not be much to 
look at, the IDS45012 also stands out be- 
cause of its blazing CPU performance and 
appealing price. W 


Roger C. Alford, a BYTE consulting editor, 
is president of Programmable Designs, a 
Michigan-based electronics design firm. 
You can contact him on BIX as "rogera." 


COMPANY INFORMATION | 


262 BYTE 


Compaq Computer Corp. Gateway 2000 NCR Corp. Tandy Corp. 

(Compaq Deskpro 50M) (Gateway 50-MHz (NCR System 3335) (Tandy 4850 EP) 

P.O. Box 692000 486DX2 EISA) Workstation Products Div. 1800 One Tandy Center 
Houston, TX 77269 610 Gateway Dr. 1700 South Patterson Blvd. Fort Worth, TX 76102 


(800) 345-1518 
(713) 378-8820 


Circle 1224 on Inquiry Card. 


Dell Computer Corp. 
(Dell PowerLine 450DE/2) 
9505 Arboretum Blvd. 
Austin, TX 78759 

(800) 289-3355 

(512) 343-3653 

fax: (512) 338-8700 


Circle 1225 on Inquiry Card. 
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North Sioux City, SD 57049 
(800) 523-2000 

(605) 232-2000 

fax: (605) 232-2023 


Circle 1226 on Inquiry Card. 


International Data Systems 
(10545012) 

12800 Garden Grove Blvd., 
Building E 

Garden Grove, CA 92643 
(714) 530-8677 

fax: (714) 530-0815 


Circle 1227 on Inquiry Card. 


Dayton, OH 45479 
(800) 225-5627 
(513) 445-2078 


Circle 1228 on Inquiry Card. 


Northgate Computer 
Systems, Inc. 

(Northgate Elegance ZXP) 
Northgate Park 

7075 Flying Cloud Dr. 
Eden Prairie, MN 55344 
(800) 548-1993 

(612) 943-8181 

fax: (612) 943-8336 


Circle 1229 on Inquiry Card. 


(817) 390-3011 
fax: (817) 390-2774 
Circle 1230 on Inquiry Card. 


Zeos International 

(Zeos 486DX2-50) 

530 Fifth Ave. NW 

St. Paul, MN 55112 

(800) 423-5891 

(612) 633-4591 

fax: (612) 633-1325 

Circle 1231 on Inquiry Card. 


Introducing AST's New Power Premium? Family. 
With Microsoft® Windows" performance 4V2 times 
faster than Dell? 3 times faster than Compaq? and 
2 times faster than ІВМ? and МЕС? AST's new Power 
Premium computers have put this familiar Windows 
icon on the endangered species list. 


Windows Performance Benchmark 


ASTPower Premium 4/33 6.678 


! NEC PowerMate®486/331 
3.257 (Local Bus 
486 8595-OKD (XGA) 
| 1830. Compaq Deskpro® 486/33М 
EIS Dell PowerLine* 433DE 


Based on Graphics WINMARK™ results of testing performed on 
33 MHz 486DX systems іп 640x480 resolution with 256 colors using 
PC Magazine Labs Windows Benchmark software version 2.50. 


From the creators of the world's first 
fully upgradable systems, comes a 
new generation of state-of-the-art 
desktop computers featuring: 


Premium VGA Graphics. Un- 

equalled speed is just the beginning. 
Our innovative subsystem supports enhanced video 
resolution modes of upto 1280 x 1024 and can display 
over 32,000 colors simultaneously. 
Cupid-32" Upgradability. AST's award-winning 
Cupid-32 technology is still the industry's best, most 
complete upgrade solution. 


Extended Industry Standard Architecture (EISA). 
Take full advantage of today's EISA 1/О cards while 
protecting your investment in existing ISA hardware. 


AST FlashBIOS. Our simplified, software-based up- 
grade makes updating your Power Premium's BIOS 
quick and easy without chip replacement. 


High-Performance Processors With Cache. Built 
into each Power Premium is a powerful Intel486™ or 
Intel386" processor and an ample supply of fast- 
access cache memory. 


To receive your FREE video, "AST's Power Premium: 
Innovation Reinvented,” call 1-800-876-4AST. 


AST markets products worklmde, for more informanon call AST international on (714) 727-9292 
от FAX to (74) 727-8585. AST ıs a supplier to US government agencies, General Service Contract 
Number CSQOK9ZACS6064 AST. AST logoand Premium registered and Cupid-32. Cupid- 32 logo 
trademarks AST Research, Inc. The [mel Inside Logo w a trademark of Imel Corporation Al other 
brand and product names are trademarks or registered trademarks of their respective compares. 
Copynght © 1992 AST Research, Inc All nights reserved 
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The Power Of Choice. 


Circle 19 on Inquiry Card (RESELLERS: 20). 
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Here Are Just 17 of More Than 10 


Matt Whelan's Compiler 
Kit" -dBASE IV? Edition 
by Nantucket 


Matt Whelan's Compiler Kit —dBASE 
IV Edition creates stand-alone, 
executable files from dBASE IV 
applications that can be freely 
distributed without royalty or runtime 
software. Using the compile 
capability in Clipper& 5.0 (software 
included in U.S.), Matt Whelan's 
Compiler Kit accepts most dBASE IV 
programs without modification, 
producing .EXE files in one step. No 
knowledge of Clipper is needed. 


LIST: $1190 PS Price: $849 
FastFaxts 1139-006 


= SQA:ROBOT for Windows | 
, by Software Quality Automation | 

Fully-automated test development 
and unattended test execution for 
any Windows application. 
SQA:ROBOT generates scripts that 
can be maintained by non- 
programmers. Other unique features § 
include: standalone or networked 
operation; run-time only option: easy 
to use, intuitive user-interface; user- 
selectable recording level generates 
Visual Basic scripts or low-level 
mouse and keystroke journal; and 
integrated test reporting using SQA: 
Manager, winner of Computer 
Lanugage's 1992 Productivity Award. | 


LIST: $495 PS Price: $479 
FastFaxts 5305-003 


New Act! 2.1 
by Contact Software 


The Professional Way to Manage 
Your Contacts and Activities. 

ACT! the best-selling contact 
manager, is a powerful, yet easy- 
to-use program that automates the 
contact and calendar information | 
of business people. ACT! | 
provides the database, scheduling | 
and work processing functions 
needed by anyone with business 
contacts. Available in Single-User 
and Network versions, ACT! is PC 
Magazine's "Editors' Choice" for | 
contact management software. @ 


LIST:$395 PS Price: $329 | 


FastFaxts 2116-001 


The PKWARE Data 
Compression Library 
by РКУУАКЕ 


The PKWARE Data Compression 
Library allows software developers 
to add data compression technology 
to applications. The application 
program controls all data УО, 
allowing data to be compressed or 
extracted to any device or area of 
memory. Only 35K of memory is 
needed to compress data, and only 
12K is needed to extract data. | 
Compatible with MSC, BC++, TC, TP 
6.0, Clipper, Basic 4.5,7.1, ASM. 


LIST: $295 PS Price: $275 
FastFaxts 3043-011 
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HALO Image File Format 

Library byMedia Cybernetics 

Instant file support for your applications 
Add image file reading and writing to 
your applications with the HALO Image 
File Format Library. Makes your 
application instantly compatible with 
hundreds of graphics and imaging 
products. Offers complete support for 
TIFF (Tagged Image File Format), PCX 
(PC Paintbrush), BMP (Windows 
Bitmap), and CUT (Dr. HALO). Works 
with Borland C++, Turbo C, Turbo C++, 
and Microsoft C. 


DOS Windows 
LIST: $249 LIST: $349 
PS Price: 8199 PS Price: $279 
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allCLEAR v1.1 

by Clear Software 
Give clarity and impact to every 
policy, procedure, and written 
idea. allClear automatically 
converts ordinary text into 
presentation-quality flow charts, 
diagrams and decision trees. Just 
like numbers are explained with 
pie, line and bar charts, allCLEAR 
illustrates words with diagrams-- 
people learn faster and make 
fewer mistakes. 


LIST: $300 
FastFaxts 873-008 


PS Price: $259 


Clarion Professional 


Developer 2.1 
med Competitive Upgrade 
SLARION ien by Clarion Inc. 


P If you're in the business of 


developing database applications, 
you have only one choice in 

DBMS tools--the Clarion Professional 
Developer. And now for a limited time 
only, you can upgrade from your 
existing database product to Clarion 
Professional Developer 2.1 for only 
$195. That's $650 off the regular 
retail price. At $195, you cant' 
afford to miss it! (proof of 
ownership required). 

LiST: $845 PS Price: $195 
Panak 1005-048 


езен 
малар а» 9 


TEMPRA PRO & 
TEMPRA SHOW 


by Mathematica Inc. 


TEMPRA PRO is the ultimate imaging 
tool for scanning, editing, video 
capturing, and printing images up to 
16.7 million colors up to 8K by 8K. 
TEMPRA SHOW is an intuitive 
authoring system for creating interactive 
presentations ا ی ی‎ 
audio (including CD-ROM and MIDI), 
video (video-in-a-window and print-to- 
video), animation (ҒО) and .FLC files), 
text (up to 30 fonts) and wipes. Includes 
a runtime module for royalty-free 
distribution! 
TEMPRA PRO 
LIST: $495 

PS Price: $399 

F. Faxts 5822-001 
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TEMPRA SHOW 
LIST: $199 

PS Pricc: $149 
F.Faxts 5822-111 


1-800-421-8006 


National Accounts: 800-446-1185 FAX: 617-749-2018 


00 Reasons to Shop The Shop. 


F77L- EM/32 Version 5.0 
by Lahey Computer Systems 


Industry leading 32-bit Fortran 
Language System includes Phar 
Lap's 386/ DOS Extender. This 
VCPI, XMS, and DPMI compliant 
extender enables users to access 
up to 4GB and operate in the MS 
Windows DOS box. The extender 
is royalty free and includes virtual 
memory support. New 

with Version 5.0: 32-bit debugger, 
arrays beyond 16MB, compres- 
sion linker, and 486 optimiza- 
tions. Support for popular VAX, 
IBM VS, and 90 features. 


LIST: $1195 PS Price: $1049 
FastFaxts 334-052 


Thompson Toolkit + — 
AWK Compiler au 
by Thompson Automation = 


Over 100 UNIX compatible utilities, бана: 
a command shell, and powerful cies 


AWK programs are fast, use 
extended/expanded memory trans- 
parently, can call functions written in 
C and be distributed royalty free. 
Easy to learn and easy to use. 

For DOS For DOS+0S/2 
LIST: $349 LIST: $449 
PS Price: $335 PS Price: $429 
FastFaxts 2897-004 


DataBoss 3.5 
by Kedwell Software 


Works with your compiler to 
generate complete, working 
relational database applications in 
error-free C, C++ or Pascal. 
DataBoss cuts your development 
time in half, but still gives you the 
flexibility of traditional methods. 

Y ou quickly create entry screens, 
menus and reports and build 
single-user and networked multi- 
user systems. Customizable 
source code is included, and you 
pay no run-time royalties. Ever. 


LIST: $695 PS Price: $615 
FastFaxts 5277-001 


WATCOM С9.0/386 
by WATCOM 


Develop and debug 32-bit 
applications for extended DOS, 
Windows and OS/2 2.0. Includes 
royalty-free 32-bit DOS extender, 
true 32-bit Windows GUI 
Application Kit, our fast, tight, and 
reliable 32-bit Code Optimizer, 
licensed Microsoft Windows SDK 
Components, an interactive 
Source-Level Debugger, an 
Execution Profiler and More! Now 
includes 05/2 2.0 support. 


LIST: $895 PS Price: $739 
FastFaxts 1044-029 
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AWK Compiler make short work of me 
"b a omnet programming tasks. The Thompson | 
-— : AWK Compiler is a real language 
4 t 
Pras У Tool with many new functions. Compiled 


National Accounts: 800-446-1185 


О--Е DataBase Library 1.0 
by Pioneer Software 
Write one application that works 
muitiple databases! Don't rewrite 
code just to use a different 
database! With Q+E Database 
Library (QELIB), your applications 


can simultaneously and identically 
acces, query and edit DB2, Oracle 


SQL Server, Sybase, Netware 
SQL, Ingres, XDB, SQL Base, 
Btrieve, OS/2 EE DBM, Paradox, 
dBase, Exel .XLS files, and text 


files. If your favorite tool can call a 


DLL, you can use QELIB! 
LIST: $399 PS Price: $379 
FastFaxts 2137-012 


Smartcom II®for the 
Macintosh® 
by Hayes Microcomputer 


Smartcor 1I? for the Macintosh” 
Praised by software reviewers and 


users as the most reliable, easiest to 


use Mac communications software 
available. Smartcom |! supports 
System 7, XMODEM, YMODEM and 
ZMODEM, and all popular modems 


plus the advanced features of Hayes 
Smartmodem and V-series products. 


Other features include support for 
MultiFinder?, Autopilot sequences to 
automate communications, and 
Interactive Graphics. 

LIST: $149 PS Price: $109 
FastFaxts 1952-025 


WindowsMAKER"" Prof. 
by Blue Sky Software" 


WindowsMAKER Professional is 
considered the Industry Standard 
Prototyper and C/C++ Code Generator 
for Windows. New architecture uses 

Snap on knowledge- bases for gener- 
ating ANSI C, MFC C++ or OWL C++ 


code. Design applications by pointing & 


clicking. Visual Prototyper and 


embedded dialog box editor lets you test 


the look & feel and make changes on 
the fly. True code technology ensures 


that user code is preserved during code 


regeneration. Generates the Windows 
.EXE with fully commented C or C++ 
source code & production files. CUA 
&SAA compliant. Incl. Toolbar support. 
No royalties. Highly Recommended. 


LIST: $995 PS Price: $895 
FastFaxts 2001-014 


BLAST? Remote Control 
for use w/ Procomm Plus?" 
by U.S. Robotics 


Procomm Plus?is a great 
communications program-but, it 
doesn't do remote control. This 
breakthrough program adds 
Remote Contro! Plus! Now, 


reaching out and taking control of 


another PC is as easy as 
downloading a file. 


Here's the best part, you'll have no 


new interface to learn because it 
works inside your existing 
Procomm Plus program! 

LIST: $69 PS Price: $59 
FastFaxts 1674-055 


1-800-421-8006 


Fast Faxts: 617-740-0025 
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Now You Don't Have to Worry About Choosing the Wrong GUI Development | 
Path...CASEWORKS Lets You Easily Change Direction — by Switching | 
Languages or Platforms — Without Wasting Any Time! 


All of the choices surrounding Graphical User Interfaces 
(GUIs) can make picking a GUI development path seem 
impossible. Deciding between Windows™ or Presenta- 
tion Manager™ (PM) is only the first step. You need a 
tool that lets you generate code to Windows or PM for a 
variety of languages and APIs, and that lets you migrate 
interfaces among languages and platforms if you change 
your mind. CASE:W™ and CASE:PM™ are the only tools 
that give you that flexibility. 


CASE:W for Windows Development 


Windows developers face the challenge of migrating 
from C to C++ and class library programming. CASE:W 
makes it easy by generating source code for the three 
"standards" of Windows programming: the Windows C 
API, Microsoft Foundation Classes'M and Borland's 
Object Windows™. 

Simply buy CASE:W along with a “Knowledgebase” 
for C, or C++ and aclass library. Use the visual designer 
to create and test your interface. Then generate expert- 
level, tightly-written, thoroughly-documented code from 
the knowledgebase you've chosen. If you want to use 
your interface ina different environment, simply buy that 
knowledgebase and generate again. No rewriting code, 


What is FastFaxts? 

Get literature on any of our more than 10,000 products via fax 
machine 24 hours a day, 7 days a week. FREE! 

Call: 617-740-0025 from any fax machine! 

Follow the voice computer's instructions and enter your 
product's code number. Product literature prints out of your fax 
machine instantly. 
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no learning new APIs and class libraries, no wasting time. \ 
You can even migrate the interface to PM. й 


CASE:PM for Presentation Manager Development 
When you're developing "mission-critical" applications 
for OS/2™, you need a strategic tool that can build PM 
applications for both 16- and 32-bit PM environments. 
Our new CASE:PM Workbench tool builds applications 
that leverage IBM's new CUA '91 interface guidelines. 


The Safest Development Route 


With CASEWORKS, you get the security of using the 

leading GUI development tools. Microsoft? includes a | 

version of CASE:W with its QuickCTM for Windows, and 

more corporations use CASE:PM for developing strategic 

PM applications than any other 3GL tool. Both tools 

generate code without restrictions, letting you add any 

code, anywhere. Plus, a regeneration facility preserves 

your changes. Апа you control the generated code, with | 

no proprietary languages, runtimes or licensing fees. | 
Don't avoid making a decision because you're un- | 

certain which way to go. Choose the only company that | 

can take you to Windows or PM, through any develop- | 

ment route, without wasting time, money or develop- 

ment resources: CASEWORKS, 
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National Accounts 800-446-1185 

90 Industrial Park Road, Hingham, MA 02043 e Canada 

800-446-3846 е MA 617-740-2510 • FAX: 617-749-2018 

Credit card orders processed only when product is shipped. 
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Borland Builds a Better Quattro Pro 


ROBERT VANNATTA 


ments to Quattro Pro has resulted, 

with version 4.0, in a powerful 
spreadsheet product that continues to give 
DOS users a good alternative to Lotus 1-2- 
3. This new release has been improved 
with better printing features, faster font 
scaling, push-button operation, auditing 
functions, and network support. The pro- 
gram still doesn't let you have multipage 
worksheets, but you can group as many 
as 32 worksheets into a so-called work- 
space. 

Quattro Pro has always been praised for 
its good-looking output, but with this new 
release, it's even better. Quattro Pro 4.0 
comes with enough fonts to suit the needs 
of most spreadsheet users. But more sig- 
nificantly, the program now incorporates 
Bitstream's font-scaling technology, which 
is similar to Adobe Type Manager. Previ- 
ous versions used a different Bitstream 
technology (Fontware), which was much 
slower at building screen fonts. (Version 
4.0 can handle these older fonts, so you 
can use worksheets done with earlier re- 
leases and they will print out looking the 
same.) 

Getting a spreadsheet to fit on paper is 
just as difficult as getting it to fit on- 
screen. Not everyone has a printer that 
can handle giant columnar paper. My 
trusty Texas Instruments 810 seven-pin 
dot-matrix printer still sits at my side, 
ready to mash a box of greenbar paper on 
a moment's notice; but these days, more 
often than not, it serves as a table to sup- 
port my smallish NEC Pinwriter P2200. 
The latter is what Borland had in mind 
with the design of Quattro Pro 4.0. (Of 
course, support for numerous other print- 
ers is provided as well.) 

When it comes time to print, the printer 
driver takes notice of how big your paper 
is and automatically scales the document 
down so it will fit on the paper. If you 
don't want to take your chances on an 
auto-scaling routine, you can set the scal- 
ing manually. This is particularly appro- 
priate if you are printing several docu- 
ments and you would like a consistent 
appearance. For "print to fit" to work, you 
need a printer that will print in graphics 
mode. 

You can define custom styles for work- 


В orland's nonstop flow of enhance- 


Quattro Pro 4.0 5 
SpeedBar (below 
the standard menu 
line at the top of 
the screen) lets 
you activate 
operations, such 
as choosing a 
typeface, by 
pressing a button. 


sheets. Each style is a collection of at- 
tributes (e.g., type of font, shading, color, 
alignment, and numeric format) that you 
can then apply to an entire sheet or just 
to part of it. For example, if you want your 
totals to stand out from the rest of the 
page, you can set up a style for that; this 
might include a bigger type size and bold- 
face print. 

Quattro Pro 4.0 has a spooler that al- 
lows printing to be done in the background. 
The spooler isn't the greatest thing since 
sliced bread, but it works. I am used to the 
system spooler that runs smoothly in the 
background of Digital Research's Mul- 
tiuser DOS, and I frankly found this one 
quite annoying, as its activity, which was 
nominally in the background, generated 
snow flurries on a CGA monitor; a selec- 
tion in the screen options menu called 
CGA Snow Suppression is intended to pre- 
vent this flickering. 


Analyzing with Graphics 

In another enhancement to Quattro's al- 
ready-considerable graphics facilities, Bor- 
land has added what it calls analytical 
graphing. Data series for a graph no longer 
need be just a column or a row of data; 
rather, the input series can now be defined 
as a moving average or an aggregate. Ап- 
alytical graphing basically lets you look 
at data from different perspectives and 
then graph the results without changing 
the original worksheet. 

Suppose, for example, that your work- 
sheet totals product shipments on a month- 
ly basis, but you want to see them on a 
weekly basis. Quattro Pro will now let you 
examine and graph this information as a 


weekly series without changing the month- 
ly series. After you've chosen the data you 
want to study, you then pick the type of 
analysis you want to apply. This new fea- 
ture can save you from the time-consum- 
ing process of redoing an entire spread- 
sheet. 


Getting Audited 

In a somewhat overdue response, Quat- 
tro Pro now has an audit function, which 
is intended to help get the sheet right in the 
first place. The real tragedy of the audit 
function is that it is weakly implement- 
ed. It will produce a display of dependent 
cells and will ferret out blank, ERR (a cell 
containing an invalid formula), label, and 
circular references, as well as external 
links. While this compares favorably with 
the AUDITOR.ADN bundled with Lotus 
1-2-3 release 2.3, it is sorely lacking when 
compared to the SuperCalc 5 audit facil- 
ity. Missing features include orphan name 
and cell locators, as well as locators for 
named ranges and overlapping named 
ranges. 

In an effort to prevent the errors in the 
first place, Borland has added a provision 
for documenting important parts of the 
sheet. You can add comments to range 
names, formulas, and graphs, among oth- 
er things. Additionally, you can password- 
protect formulas; any action that would 
change a formula generates an error mes- 
sage. 

It seems that there is no place for this ex- 
tended information in the Lotus WK] for- 
mat, however. If you save in the WKI1 for- 
mat, your carefully conceived passwords 
and comments are stripped away without 
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Quattro Pro 4.0. 


i 

a c 
L 

1 


80 0 


Quattro Pro 4.0 performs almost identically to version 3.0. As 
a calculating engine, it’s in the same class as its chief competi- 
tor, Lotus 1-2-3 release 2.3. The Savage tests measure float- 


Load Savage Recalc Savage MathMix | Minimum ReCalc (800 and 32,000 cells) | ; 


Worse F B 


10 20 30 40 50 600 5 10 15 20 25 3b 


| IE 800 ceils [ 132,000 LN A 
a 320-row by 100-column spreadsheet. Recalc Savage mea- 
sures recalculation speed. MathMix tests basic math opera- 
tions. Minimum ReCalc determines if a program recalculates 
onl y the cells affected by a change or the entire worksheet. 


ing-point operations. Load Savage determines the load time of 


even а warning message. 

Borland has added user-definable nu- 
meric styles to version 4.0. (SuperCalc 
users will point out that they have had 
them for 10 years.) The most useful thing 
aboutthem is that you can attach a leading 
or trailing string to a number. For example, 
lumber merchants can define a numeric 
mask that will print with a trailing M, as in 
100M. 


JUTE ACTION SUMMARY 


ш WHAT QUATTRO PRO 4.0 DOES 
The latest version of Borland's 
spreadsheet program for DOS 
lets you calculate numeric data, 
sort data, and present results in a 
graphical fashion. 


B LIKES 
Works well in tight memory 
spaces; transparent network 
operations; optional WYSIWYG 
mode; and fast font scaling. 


Just Push the Button 

For rodent lovers, the new Quattro Pro has 
what Borland calls the SpeedBar, which 
is a collection of push-button shortcuts. 
Instead of dragging down a menu to initi- 
ate a function, you just click on a button. 
The SpeedBar is similar to the button bars 
in Windows word processors and was 
called the mouse palette in previous ver- 
sions of Quattro Pro. 

Most of the SpeedBar buttons, which 
are available in both the character mode 
and the WYSIWYG mode, are for apply- 
ing fonts and styles to text. But there's 
also a novel button that enters an @sum 
formula. This sum button lets you quickly 


@ DISLIKES 
Weakly implemented audit 
function; doesn’t handle 
multipage worksheets. 


Ш RECOMMENDATIONS 
Users of 3.0, especially if on a 
LAN, should upgrade; DOS users 
looking for their first spreadsheet 
would do well to consider 


Quattro Pro. get a total of columns and rows. 

Ш PRICE Progressive LAN Support 
$495; LAN package (one user], LANS are pandemic today, and Borland 
$395 knows this. One of the things that I have 


found particularly pleasant about the Bor- 
land line of products is that they all have a 
consistent way of implementing LAN sup- 
port; it is designed in, as opposed to be- 
ing hung on. 

The LAN features in version 4.0 are 
for Novell NetWare users (either NetWare 
286 2.15c or higher or NetWare 386 3.1 or 
higher). Specifically, you can now log on 
to network file servers, map to volumes 
on those servers, print to print queues, and 
monitor a print queue from inside Quat- 


Ш FOR MORE INFORMATION 
Borland International, Inc. 
1800 Green Hills Rd. 
Р.О. Box 660001 
Scotts Valley, CA 95067 
(408) 438-8400 
fax: (408) 439-8050 
Circle 1239 on Inquiry Card. 
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tro Pro. These network operations are 
transparent from within the spreadsheet 
program. 

Borland uses a progressive LAN li- 
censing approach, which requires you to 
have a license count equal to the number 
of users that will be active at any one time, 
irrespective of the size of the LAN. In 
other words, if you have 20 workstations, 
but only 10 people will be using the pro- 
gram at the same time, you need а 10-user 
license. During the installation, you pledge 
the appropriate number. The furnished 
metering software enforces the count and 
keeps users from walking on one anoth- 
er's files. 

On a shared network directory, the first 
user to open a Quattro Pro file has read/ 
write privileges to it. Other users can have 
read access to it and can make changes to 
it, but they can't then save the file with 
the same name in the same directory; try- 
ing to do so elicits a "sharing violation" 
error. 

The LAN installation is well docu- 
mented. My only complaint is that the me- 
tering software cannot tell a virtual user 
from an actual user. I ran into a problem 
here using Digital Research's Multiuser 
DOS. Each DRMDOS physical console 
supports up to eight virtual consoles. Con- 
sequently, if you are a power user and want 
to load several copies of Quattro Pro in as 
many virtual consoles on your terminal, 
you can do so, but the metering software 
counts each load as a user against your li- 
cense count. 


Mostly Lotus-Compatible 

No spreadsheet review is complete without 
a few raves and brickbats over the issue 
of "compatibility." This is a tricky issue, 
because Lotus is currently marketing at 
least three spreadsheets that to some degree 


ATRADRIVE —.— 
creates a second hard disk 
at a fraction of the cost. 


Want to run Windows" and other 
memory-intensive software—but short on 
hard disk space? Wish you could have an 
"extra drive" for all your applications and 
documents? IIT's XTRADRIVE is the 
answer—the affordable, safe, easy way to 
instantly double your hard drive capacity! 


Choose the ease 
of KTRADRIVE 
SOFTWARE or the 
industry-leading | 
performance of 
XTRADRIVE 
HARDWARE. 


a XTRADRNE 15 Affordable. It costs 
hundreds less than a new disk drive. 

= XTRADRIVE Is Safe. Its patented lossless 
data compression technology 1s totally safe 
for your data. 


= XTRADRIVE Is Easy to Install and De-install. 


Install XTRADRIVE Software with a few 
menu-driven commands... or snap in 
XTRADRIVE Hardware in moments, with no 
switches or jumpers needed. Either way, 
XTRADRIVE is the only data compression 
product that supports de-installation without 
reformatting. 

« XTRADRIVE Is Transparent. It looks and 
acts exactly like a second hard disk—use the 
same DOS commands you've always used. 


mm INTEGRATED 
ү! [ [ , INFORMATION 
ИШ TECHNOLOGY 


Circle 56 on Inquiry Card (RESELLERS: 57). 


It’s fully compatible with your favorite 
applications and utilities, too... Windows, 
Norton, PC Tools Deluxe and more. 

» XTRADRIVE Is High Performance. 

The optional XTRADRIVE Hardware module 
offers the highest performance data compres- 
sion solution in the industry. 

Whether you own a system that's 
struggling to handle the storage require- 
ments of current software... or a laptop 
that can't keep pace with your storage 
needs... choose XTRADRIVE today for the 
easy, affordable solution to your hard drive 
storage demands! 

Call IIT today at 408-727-1885 for the 
XTRADRIVE dealer nearest you. 


XTRADRIVE is a trademark of Integrated Information Technology, Inc. 
All other names arc trademarks of their respective companies, 
© 1992 Integrated Information Technology, Inc. (ШТ) 
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aren't compatible with each other. Histor- 
ically, Quattro Pro has received high marks 
for Lotus compatibility, because it worked 
seamlessly with the file format associ- 
ated with 1-2-3 release 2.01 (the ХУКІ for- 
mat) and because it supported every feature 
of 1-2-3 release 2.01. 

In one sense, you can argue that Quattro 
Pro is more Lotus-compatible than ever. 
In addition to its traditional grasp of WK1 
files (1-2-3 release 2.x format), the pro- 
gram can also read the newer WK3 for- 
mat (1-2-3 release 3.x and 1-2-3 for Win- 
dows). Additionally, it can read data in 
the ALL format (used by the Allways add- 
in), the FMT format (used by Impress), 
and FM3 (the 1-2-3 release 3.1 WYSI- 
WYG format). 

But the true “file format" of 1-2-3 re- 
lease 2.3 is W К1+ЕМТ, with the classic 
WKI! file holding the data and the primi- 
tive formatting information and the FMT 
holding the extended formatting informa- 
tion. According to this definition, bidirec- 
tional compatibility collapses, because 
Quattro Pro won't generate an FMT file. 

Similarly, Quattro Pro provides "sup- 
port" for the Lotus WK3 format, but, due 
to logical differences in the software, that 


support is limited. Quattro Pro will let you 
open a WK3 file (it opens it as a 2.x file), 
but if the file uses a feature specific to 1- 
2-3 release 3, Quattro Pro has to work 
around it. For example, if the 1-2-3 file 
contains multiple spreadsheets, Quattro 
Pro loads them in as separate files. The 
program converts references to three-di- 
mensional blocks to complex formulas. 
Quattro Pro will not convert references in 
macros. Graphing features unique to re- 
lease 3 are not supported at all. 

Besides Lotus formats, including Sym- 
phony, Quattro Pro 4.0 can handle files 
from Paradox, dBase, Reflex, Harvard 
Graphics, SurPass, VisiCalc, and Multi- 
plan. 


Performance Stays the Same 

No significant performance enhancements 
are evident in Quattro Pro 4.0. BYTE Lab 
benchmarks indicate that this new release 
runs on a par with 3.0 (see the figure). In 
terms of recalculating speeds, Quattro Pro 
remains comparable to its rival, 1-2-3 re- 
lease 2.3. Quattro Pro 4.0’s calculation 
performance slows down in WYSIWYG 
mode, so you might want to work in char- 
acter mode and switch to WYSIWYG only 


to check graphs and other visual elements. 
Conservative users of Quattro Pro will 
be relieved to know that the core of their 
favorite spreadsheet is very much the same, 
even though it may look a little different. 
Version 4.0 brings strong NetWare sup- 
port, outstanding style and formatting fea- 
tures, a print spooler, improved font build- 
ing, and SpeedBar buttons. Places to insert 
comments and a rudimentary audit func- 
tion should make the sheet more reliable. 
The program's failure to recognize and 
exploit large amounts of expanded mem- 
ory, and the lack of support for multiple 
logical sheets within a single physical file, 
remain serious negatives for power users. 
For the DOS user who wants a Lotus- 
compatible spreadsheet that performs well 
on low-end PCs, has good graphics capa- 
bilities, and produces sharp-looking output, 
Quattro Pro is an excellent choice. W 


Robert VanNatta is an attorney in St. He- 
lens, Oregon. His office uses a single 33- 
MHz 486 computer running Digital Re- 
search s Multiuser DOS and supporting 
six terminals. He moderates the spread- 
sheets conference on BIX, where you can 
reach him as "rvannatta." 


VIDEO SOLUTIONS! 


Featuring: 


ProVGA/TV Plus 


Connects to VGA card feature 


ProPC/TV 


Ў | • The take anywhere, pocket size 


connector to convert VGA display. 

into NTSC/PAL or S-VHS video 

signal. 

Switchable between high 

resolution or flicker reduction mode. 

Multiple VGA brightness levels, multiple chroma 
key functions, Windows compatible. 

Converted VGA can be genlocked to external input 
NTSC/PAL or S-VHS for multi-image video 
presentations. 


Vision 
for 
Multimedia 


external device used to convert 

УСА text and graphics into the 

standard TV broadcast signal, 

NTSC, S-VHS or European PAL. 

Connects to the 15-pin connector on your Notebook, 
Laptop, Portable or standard PC/AT just like a 
computer monitor. Takes the VGA signal and 
outputs to NTSC or S-VHS devices like TV’s, LCD 
or video projection systems, VCR’s and VTR’s. 
Includes standard RCA jack cable and S-VHS DIN 
connector. 
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Tough applications slowing you down? IIT's Advanced Math CoProcessor 


. Isasimple addition to your system that can instantly speed up performance by 
| up to five times or more! 


Guaranteed to be fully compatible with all 286, 386DX, or 386SX systems 
and software, IIT's Advanced Math CoProcessors run up to 2x faster and use 25% 
less power (perfect for portables!) than the leading competitor’ 
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Put an Advanced Math CoProcessor to work for you today, and finish faster! 
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Сай! now for more information—1-800-832-0770 or 408-727-1685. 
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486/860 Speed... 
Microway Quality. 


Microway has engineered four distinctive black tower 
systems. The 486-B?T is designed for high-end users. 
It comes standard with American 486 motherboards and 
power supplies, yet has a reasonable starting price of 
$2,195. A broad range of options can be installed including 
high speed and capacity hard disks, intelligent serial con- 
trollers, tape back-up units, high end graphics adapters 
and our Number Smasher-860. These systems are ideal 
for configuring Novell or UNIX file servers, multiuser 
systems, and workstations for graphics, CAD and scien- 
tific uses. The 486-B?T comes with dual fans, Across the 
Board™ Cooling and American industrial grade power 

| supplies. All systems are thoroughly tested, burned in and 
include the best technical support in the industry, which 
we've provided since 1982. 


Number Smasher-860 
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- 480 те egabytesisec. The samber Smasher's i860 has 
П clocked at 80 megaflops doing matrix multiplies, 67 
Nene doing FFTs and 118 Double Precision Linpack 


Megaflops on large arrays—ten times the speed of a 486 
and twice the speed of a Cray 1F! One happy user 
recently reported that his "Baby Cray" was happily 
humming away saving him thousands of dollars per 
month in 3090 rentals. The Number Smasher comes with 
the finest i860 compilers on the market, your choice of 
Microway's NDP™ FORTRAN, С|С++ or Pascal. 


Call or write today for more information on Microway's 
new black tower systems. 
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Arago Raises the Xbase Ante 


MARC SCHNAPP 


the Xbase race. With Borland's take- 

over of dBase and Microsoft's acqui- 
sition of FoxPro, Xbase—now enshrined 
as the PC database community's preferred 
development environment—looked like it 
could become a two-party system. But 
there's anew entry in the race: Wordtech 
Systems, with its dBase IV—compatible 
Arago. 

The Arago product farnily consists of 
dBXL, an interactive environment, and 
Quicksilver, a compiler. The two areavail- 
able as a bundle called Arago Profession- 
al. Both products rest on the same code 
base; this makes Wordtech theonly vendor 
to have released a coordinated dBase IV in- 
terpreter and an .EXE compiler. 

Wordtech Systems has produced sev- 
eral releases of dBXL and Quicksilver, 
but Arago is built on a reformulated code 
base. It's highly compatible with dBase 
IV but sports a more modern user inter- 
face that follows IBM's CUA (Common 
User Access) guidelines (see screen 1). 
Plus, Arago has language extensions to 
enable developers to create simple event- 
driven applications. 

According to initial performance tests, 
the product line offers speed comparable to 
that of FoxPro 2.0 and outpaces dBase IV, 
while providing a better user interface 
paradigm than either of its DOS-based 
competitors. 

Arago builds applications with a series 
of character-based panels. A panel is a 
rectangular frame onto which you place 
screen objects, such as pull-down menus, 
list boxes, radio buttons, check boxes, 
browse tables, and scrolling text editors. 

Wordtech's designers have devoted con- 
siderable effort to usability and friendli- 
ness. On machines with EGA or VGA 
cards, Arago replaces several of the stan- 
dard characters on your video card with 
custom fonts. As a result, Arago presents 
you with round radio buttons and push 
buttons and square check boxes. 

Although Arago supports the dBase IV 
windowingsyntax, you get the same stat- 
ic objects you'll find in dBase IV 1.5. 
Wordtech does not adopt FoxPro's more 
robust event-driven windowing. FoxPro 
handles window access as events; you can 
click on any live window at will, and it 
gains focus. Arago and dBase IV windows 


T here's a new dark-horse candidate in 


Screen 1: 
Although 
character-based, 
Arago follows 
CUA guidelines to 
present you with 
an interface that 
looks more 
modern than those 
of some competing 
products. 
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are accessible only through explicit calls in 
the source code. Because the behavior of 
Arago windows is relatively limited, the 
product lacks a raft of window query func- 
tions (e.g., WVISIBLE( ), WONTOP( ), 
WCHILD( ), and WEXIST( )). Although 
Wordtech did not invest its efforts in ad- 
vanced windowing technology, the com- 
pany dedicated considerable attention to 
the behavior of panels. Each panel has its 
own context, and the objects placed on a 
panel participate in that context. The pan- 
el syntax is borrowed largely from dBase 
IV's windowing language. Pull-down 
menus use identical syntax, while list box- 
es are inherited from dBase IV pop-up 
menus. 


Panel Painter's Productive 

Агаро proves that visual programming can 
work in a character-based environment. 
By permitting you to test the behavior of 
screen objects, Wordtech's Panel Painter 
(see screen 2) transcends FoxPro's screen 
builder. Place a list box on a new panel, 
and you can immediately test the panel's 
refresh behavior. Attach code fragments 
to a panel, and the Panel Painter will exe- 
cute the code when you trigger the appro- 
priate event. 
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Screen 2: Arago's 
Panel Painter lets 
you test the 
behavior of screen 
objects. If you 
attach code to a 
panel, the Panel 
Painter will 
execute the code 
when you trigger 
the related event. 


The benefits derive from the intelligence 
of Arago's underlying CUA design. Rather 
than treat check boxes and the like as pic- 
ture format clauses (the way FoxPro does), 
Wordtech treats them as discrete objects, 
each one accorded its own declarative 
command. This is not only expedient in 
the short term; as Xbase acquires object- 
oriented features, these constructs will be 
more amenable to attached methods and 
complex event handling. 

The Panel Painter is written in Xbase 
code using Wordtech's language exten- 
sions. It’s provided as a pseudocompiled 
object file. Having to write a design utili- 
ty at such a high level has its trade-offs. 
The Panel Painter is not as speedy as I'd 
likeit to be. Making changes to any char- 
acteristic of the underlying panel results 
in a significant wait while Arago thrashes 
the disk. The Panel Painter maintains a 
data file with multiple memo fields. АП 
the design parameters for every aspect of 
the panel are written to and read from the 
file. Although Arago's disk I/O perfor- 
mance is close to FoxPro's, Wordtech's 
Panel Painter must also compile and in- 
terpret the code it encounters. 

Limitations of the underlying product 
constrain the Panel Painter's ease of use. 

continued 
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Youcan manipulate items with the mouse, 
for example. But once you lay an object 
downin a panel, you have to press a key or 
two to trigger modifications. You can then 
use the mouse to drag or resize an item, 
but you must conclude by pressing the En- 
ter key. The process would be smoother 
if it could all be done with the mouse. 

Despite rough edges, the Panel Painter 
contributes mightily to Arago's usability. 
Although FoxPro benefits from its supe- 
rior windowing and thorough mouse sup- 
port, I still find the Panel Painter more 
productive. Being able to interactively test 
the behavior of a panel minimizes the de- 
sign effort significantly. The Panel Painter 
demonstrates the viability of Arago's de- 
sign. If Wordtech's programmers could 
fashion this application using the com- 
pany's Xbase extensions, there's nothing 
stopping a customer from doing equally 
clever things. 

It would be a plus if Wordtech would 


JUEE ACTION SUMMARY 


ш WHAT ARAGO PROFESSIONAL IS 
An Xbase development package 
consisting of a dBase IV- 
compatible interpreter and a 
compiler. 


E LIKES 

Coordination of interpreter and 
compiler, user interface, Panel 
Painter, preprocessor, dBase IV 
detê lily, and Xbase 
exlensions. 


B DISLIKES 
Lack of window query functions; 
no multiuser version (yet). 


E RECOMMENDATIONS 

Arago Professional is a solid 
розе development package, 
but you should probably ai 


the multiuser version. 


B PRICE 

Arago Professional, $1199 
Arago dBXL, $699 

Arago Quicksilver, $799 


B FOR MORE INFORMATION 
Wordtech Systems, Inc. 

21 Altarinda Rd. 

Orinda, CA 94563 

(510) 254-0900 

fax: (510) 254-0288 
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provide Panel Painter source code to Ara- 
go customers. I'd like to modify some as- 
pects of the utility —and the code would 
serve tutorial purposes. Wordtech does 
furnish a 98-KB source filefora calendar 
utility. There's fertile ground here for re- 
finements. I would vote for a good tem- 
plate-directed application generator. This 
would satisfy developers' customization 
requirements. 


Preprocessor a Good Addition 


. With little fanfare, Wordtech began ship- 


ping a 2.1 release one month after Ara- 
go's introduction. The most notable change 
was a C-like preprocessor. It recognizes 
the following directives: #define, 
#ifdef, #ifndef, #include, #pragma, 
and #undef. 

The inclusion of a preprocessor brings 
Arago into an Xbase clique heretofore pop- 
ulated by two command-line compilers: 
Clipper and Force. By adding a prepro- 
cessor, Aragoprovides mainstream Xbase 
programmers with new options: 


Manifest constants: Xbase lacks explicit 
constants as found in other languages; or- 
dinarily, the programmer defines these as 
variables and then follows the honor sys- 
tem to prevent overwriting constants. The 
preprocessor uses #define to perform a 
replace prior to compile time rather than 
assign literal values to variables. 

eConditional compilation. By bracketing 
code segments with #ifdef or #ifndef 
and an #endif directive, developers pro- 
vide control statements respected by the 
compiler. This makes it handy to create 
test versions of systems and to maintain 
code with multiple dialects of Xbase. One 
common use is to embed controls for crip- 


pled demonstration versions of vertical- 


market packages (see listing 1). 
«Pseudofunctions: These are commonly 
known in C as macros. But Xbase already 
has a macroconstruct, used to expand vari- 
ables. Pseudofunctions create custom func- 
tions by conglomerating existing functions 
in the Arago run-time library: 


#define ALLTRIM (x) 
(RTRIM (LTRIM (x) ) ) 
#define МАХЗ (х,у, я) 
(МАХ (МАХ (х,у), 2)) 


The preprocessor gives Arago pro- 
grammers benefits long taken for granted 
by C programmers, such as ease of recon- 
figuration, reduced symbol-table size, and 
faster processing (constants can be pro- 
cessed more rapidly than variables). The 
addition of a preprocessor also brings case 
sensitivity to Arago. Programmers must 
observe the same usage within the body 


of a program's code as they did when us- 
ing the define. 


Mixed-Language Development 
Wordtech is making a naked bid for the 
favor of Clipper developers with Arago's 
support for mixed-language programming 
via Clipper s Extend/Extor АРІ. Primari- 
ly used by C programmers, the interface 
presents functions for passing values to 
and from Arago. The interface has proven 
an extremely popular entry point for third- 
party library products in the Clipper world. 
Wordtech currently supports Microsoft C. 
(Arago was written in Microsoft C 6.0.) 

Clipper developers migrating applica- 
tions to Arago won't initially have a stack 
of immediately usable Clipper libraries 
because of the following factors: A high 
proportion of Clipper libraries make use 
of internal Clipper constructs to gain speed 
or to implement features not otherwise 
possible. Arago does not include or emu- 
late Clipper internals. Although Clipper 
permits its libraries to mix C object mod- 
ules with those compiled from Clipper 
source code, Агаро does not support all 
Clipper functions. For example, Arago 
lacks the Clipper array-handling functions: 
asort (), aadd{), ainsert();as- 
can(),afill(),afields(),adir(), 
adel () , acopy () , and soon. 

As of press time, Wordtech has certi- 
fied two graphics libraries: dGE (Pinna- 
cle Publishers) and dGT (BlackHawk Sys- 
tems). А major general-purpose Clipper 
library, FUNCky П, is in final test phase. 
The prospects for lengthening this list are 
largely dependent on Arago sales and in- 
ducements to third-party developers. 


Writing Reports with R&R 
Wordtech bundles Arago with R&R Re- 
port Writer from Concentric Data Systems. 
That turns out to be a good thing, because 
R&R is tlie best report writer for Xbase 
and may very well be among the best ever 
offered for databases. 

The dBXL interpreter comes with 
R&R’s interactive report maker. Quick- 
silver comes with Concentric's code gen- 
erator. The latterreads report binaries and 
turns them into Arago Xbase programs. 
Both are a version behind the current retail 
release. Users who want advanced printer 
drivers with proportional font support 
should consider upgrading to R&R 4 for 
$99. This version supports the formats cre- 
ated by the broader array of Xbase prod- 
ucts: Clipper, dBase IV, and FoxPro. 

The report writer rates well on its own 
for ease of use. The product guides you 
through the steps of joining Xbase files 
and filtering data sets. You place fields on 
a semi-W YSIW YG banded report surface. 
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BYTE Reprints 


The BYTE Reprint 
Department will 
provide free quotations 
for reprints of BYTE 
articles. 
Reprints can serve as 
high quality, inexpensive 


promotional tools: 
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key personnel 
е Present information at 
conferences/seminars 
¢ Provide literature to 


users of your products 
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To preview results, you print reports to the 
screen. 

The R&R interface has nothing in com- 
mon with Arago's. Concentric based its 
hierarchical access system on the Lotus 
ring menu with bounce bars. People fa- 
miliar with Lotus 1-2-3 will take to R&R 
with dispatch, while others may take a bit 
more of a nudge. Developers will find this 
easy sledding. 


SmartCode Generator 

The Arago package comes with a tem- 
plate-directed code generator that the pub- 
lisher calls SmartCode, an OEM version of 
SoftCode (marketed as an Xbase add-on). 
Ittoo presents its own user interface—and 
an idiosyncratic one at that. The provided 
templates produce a fairly generic form of 
Xbase code; there's no acknowledgment of 
Arago features and no explicit support for 
dBase IV window commands. 

The strength of this template-directed 
system lies in its openness to modifica- 
tion of the code generator, so interested 
developers could easily write slicker tem- 
plates than those provided. But developers 
who plan to exploit template systems 
would be wise to evaluate three superior 
commercial alternatives: UI2 (from Tem- 
plate Garden), Stage (from IS Technolo- 
gies), and Scrimage (from Synergy). While 
only UI2 promises Arago templates in the 
near term, the latter two publishers say 
they'll add Arago support following 
Wordtech’s release of a multiuser version. 


Debugging and Testing 

Arago offers several tools for the testing 
and debugging process. First, there's the 
Fix option. When the dBXL parser en- 
counters errors during the pseudocompile 
operation, dBXL will optionally load its 
text editor with the cursor on the offending 
source line. This feature works nicely for 


versions of vertical applications. 


&& a Professional version 
#ifdef DEMONSTRATION 
idefine MAX RECORDS 1000 


#else 
#define MAX RECORDS 1000000 


#endif 


CLEAR 
? GREETING 
USE ABC 
IF RECCOUNT() > MAX RECORDS 
? "You may not add any more records." 
ENDIF 


eradicating simple typing errors and ob- 
vious logical flaws. 

When you issue the SET COVERAGE 
ON command, Arago monitors any control 
structures encountered. You exercise the 
application, and Arago reports which 
blocks have and haven't been tested, along 
with the percentage exercised in your test. 
This thoughtful addition ought to improve 
quality control considerably. 

The debugger does not match Clipper's 
very powerful implementation, but it 
comes close to that of FoxPro. You're pre- 
sented with a window with three columns. 
Place an expression in the first column for 
Arago to evaluate. If you want to inject a 
breakpoint, you submit a Boolean expres- 
sion and check the breakpoint check box in 
the second column. (A "hide" push but- 
ton unclutters the screen. If it encounters a 
breakpoint, Агаро redisplays the debug- 
ger.) The third column shows results. The 
debugger can be invoked from within a 
program, but you can supply expressions 
only by typing them in. 

Arago displays source code in a win- 
dow, permitting you to step through trou- 
blesome code. The usefulness of this fea- 
ture is hobbled due to its narrow viewing 
area. While I can conceive of referring to 
the window for context, there's insuffi- 
cient information to keep you fully in- 
formed. By placing the screen in 43- or 
50-line mode, you can place the debugger 
and source viewer below typical 25-line 
applications. Га still like to move these 
objects with the mouse at will. However, 
Arago does permit you to drag them us- 
ing keystrokes. 


Quick Linking 

Wordtech learned from its clumsy past at- 
tempts to synchronize its interpreter and 
compiler, which were based on two dif- 
ferent code bases relying on two different 


Listing 1: Conditional compilation makes it easy to develop demonstration 


#define DEMONSTRATION && Comment this line when compiling 


#define GREETING "ABC Accounting Demonstration Version" 


define GREETING "ABC Accounting Professional Version" 


` InterActive CodeBase 4.5 — 


| Data Date Expr 
| d4alias 
d4alias set 
d4append 


d4append_blank | 


d4append_start 
d4blank 

d4bof 

d4bottom 
d4check 
d4close 
d4Aclose_all 
d4create 
d4delete 
d4deleted 
d4eof 
d4field_number 
d4flush_all 
d4flush_recorg 


е Multi-user 


= эс? € 


Field Index Memo 
d4free blocks 
4440 
0490 eof 
d4lock 
d4lock_append 
d4lock_file 
d4lock_group 
d4lock_index 
d4lock_test 
d4lock_test_append 
d4lock_test_file 
d4memo_compress 
d4num_fields 
d4open 
d4pack 
d4position 
d4position set 


d4recall 
d4reccount 
d4recno 
d4record_widt 
d4reindex 
d4seek 


d4seek_double 


d4skip 

04129 select 
d4top 
d4unlock all 


d4unlock appe 


d4unlock file 


d4write 
d4zap 
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* DOS, Unix, OS/2 Support 
* С++ Interface Included 


Field Functions Jd 


CUSTOMER 


NAME |t 
BIRTH. DATE 
COMPANY 


Database : 


Field to View : Change Database | 
FISCHER, ANDY 
PHONE 

SEX 

О void f4blari J спат *14пате[ ) 

O int f4char(] (€ char *f4str(] 

© int fAdecimals[] O int f4true[) 

O double fAdouble(] О int f4type[) 

© int f4int{ ] 


© unsigned f4len{ ] 
© long f4long[ J 


Return Value: 


HARRIS, RICK 
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Complete DBMS for С, С++ апа VB 
programmers - compatible with the data, 
index and memo files of dBASE ШЛУ, 
FoxPro 2 and Clipper. Try the super-fast, 
super-small FoxPro 2.0 СОХ index files! 


* Windows 3 Data Entry 
e Clipper > C Translator Available 
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DATA BASED 
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The С Library for DataBase Management 
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Your Single Slot Solution 


COMBINATION 


MULTIPORT BOARD 
3 Parallel, 4 Serial Ports 
with Single Slot Expansion 


Features 
е Supporis Windows, 
Multimedia, OS/2, Novell 
and DOS applications 
е [ог single-user, multiuser & 
networking — including 
network servers 
e 3 Centronics parallel ports 
* 4 serial ports, full handshake 
e ISA, EISA compatibility 
* Ports easily configured 
е Easy connect remote panel 
* Diagnostics software included. 


Ideal for anybody with 
a PC who keeps running 
out of slots. 


Simple to install. 
Simple to use. Save 
slots and money. 
Perhaps the last 
I/O board 

you'll ever 


Find out more. Call 1-800-782-7428. 


SINR {GATE | 
People and products 
you can depend ой. 


Star Gate Technologies, Inc. • 29300 Aurora Road * Solon, OH е 44139 е 216-349-1860 • FAX: 216-349-2056 


Images in your Com 


mp e Жш гъ aa nes 


from Video or full page Scanners. Double your pr productivity in 
Desk Top e OCR and Multimedia atpplicabións: 


Artiscan 24-bit true 600 | 
or 800 dpi on both axes : 


Professional, REALE 

TIME, video image cap- : 
ture in color (24-bit,] T 
16.7 million colors) and $599.00 
gray scale. Capture from any NTSC/PAL 
video source, camcorder, live TV, still 
video etc. VGA, SVGA supported, files 
saved in standard formats. Superb image 
quality, Windows support. 


Professional, desk-top, fasti 
(SCSI interface included), 24- азаа 

bit color scanner. True 600 dpi $1 199, 00 
on both axis. Superb picture quality in color 
and gray scale. Includes Image Processing 
software. Optional X-Ray, Transparency 
Scanner ($699.00). OCR software options 
available.Recognita (add $159.00). 800x800 
dpi version $1545. Best magazine ratings. 


Color 3000 

Full Page, color (24-bit) 
scanner (16.7 million col- 
ors or 256 gray scale). 
Complete with Color Image Pressing Sof - 
ware. Fully HP ScanJet emulation driver. 


PageReader 300 
Full Page, 300 dpi Scan- 
ner complete with OCR 
WordScan software & 
line-art Imager software!! HP-ScanJet 
compatible driver hence compatible with 
any OCR package. Fast! Reads avg. page in 
«10 sec. Incredible introductory price 
$399.00 complete!!! With Recognita, 
add $159.00), with 9600 fax/modem 
send/rec, add $99.00. Ideal in any office for 
text, autoCad drawings, presentations etc. 


&henmnasahnsemanstbusezthatariéibamdentaisiójas 


Recognita... 
Call or write р” info on Scanner or 
Video Based Image Transfer Systems 


30-day return guarantee on all products. 1 year warranty. Major credit cards. Resellers Welcome. 


Computer Friends, Inc. - 14250 NW Science Park Dr. - Portland OR 97229 
Toll Free 1-800-547-3303 - tel. (503)626-229] - fax (503)643-5379 
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Circle 33 on Inquiry Card. 


ARAGO RAISES THE XBASE ANTE 
Sa С -4 


compilers. This time the two products аге 
well in hand. The Quicksilver compiler 
accepts either ASCII source .PRG files or 
the intermediate .PRO files crunched by 
dBXL. 

The dBXL environment supports link 
libraries with its SETLIBRARY TO com- 
mand. Libraries designed for use by dBXL 
require that developers include a header 
and structure pointing to any contained 
routines that the dBXL programs are going 
to call. QuickLink is an OEM version of 
OptiLink (from SLR Systems), a reason- 
ably fast linker that uses EMS or XMS 
(Extended Memory Specification) to cache 
operations in linking Quicksilver applica- 
tions (QuickLink also observes the TMP 
environment variable for RAM disks). Fol- 
lowing the path blazed by Blinker and 
WarpLink, this linker creates dynamic 
overlays for Xbase code. While it is not 
quite as speedy as those two competitors, 
QuickLink is the fastest linker I’ve yet 
seen bundled with an Xbase product. 


Outpacing dBase 

Wordtech's small, nimble development 
team has created a product that outpaces 
the efforts of Ashton-Tate (as digested by 
Borland) and comes within a hair of Fox- 
Pro's performance. The lack of a multi- 
user version limits Arago's appeal in the 
short term (although Wordtech promises a 
LAN edition in the next few months). Most 
file server-based DBMSes bog down 
when subjected to LAN operations; it will 
be interesting to see whether Arago offers 
better performance in this respect. 

Arago shows thoughtful design. Given 
sufficient market interest, it should ma- 
ture in subsequent versions with improved 
windowing, fuller mouse support, array- 
handling functions, and additional pre- 
processor directives. But developers will be 
far less patient in awaiting a network ver- 
sion. 

Savvy Xbase developers once latched 
onto FoxBase+ as a means of speeding up 
dBase III Plus systems. Arago could in- 
herit this role in the realm of dBase IV. 
There's alsothe attraction of royalty-free 
EXE files and the ability to rapidly de- 
velop applications with the CUA interface. 

While Clipper and FoxPro have become 
rich but complex, Arago offers a good bal- 
ance of power and ease. There's still life in 
text-mode DOS applications development. 
What Arago lacks, it makes up for in per- 
formance and user productivity. Ш 


Marc Schnapp is a database consultant 
and president of Micro Business Services 
(Flushing, NY ). He is involved in the quest 
for an Xbase standard. You can contact 
him on BIX clo "editors." 


Mac PowerBook 
Color Output 


525495) 


portable computing power, Apple's 

notebook computers—the PowerBook 
140 and 170— satisfy most needs, with 
one glaring exception: They lack a video 
output port to drive displays larger or 
brighter than the PowerBook's built-in 
LCD screen. Such a display is a require- 
ment for product demonstrations or busi- 
ness presentations. 

Envisio provides an elegant solution. 
Its 030 Notebook Display Adapter plugs 
into the PowerBook's internal memory 
slot. On the outside of the PowerBook, a 
standard Apple DB-15 video output con- 
nector mounts on the LCD screen's hinge. 
Because 32-Bit QuickDraw is built into 
the 68030-based PowerBook firmware, 
you can get color output on the external 
monitor. The board supports a variety of 
displays, such as Apple's own 13- and 16- 
inch monitors and VGA monitors. How- 
ever, because the NDA allocates a fixed- 
size frame buffer in main memory, the 
larger the external monitor, the fewer col- 
ors you Il have available. 

If you've already plugged additional 
memory into the PowerBook's memory 
slot, the NDA has aslotthatlets you piggy- 
back existing memory on the board. Y ou 
can also purchase NDAs that provide ап 
additional 2 or 4 MB of RAM. 

Installing the board and mounting the 
connector require lots of technical verve, 
size 8 and 10 Torx drivers, and taking the 
PowerBook apart. The preliminary DB- 
15 video connector has only the bare cir- 
cuit board and looks scruffy; a well-de- 
signed plastic hood that covers and protects 
the connector is in the works, according 
to the company. In the BYTE Lab, I in- 
stalled a 2-MB 030 NDA in a PowerBook 
170, but the job is best left to your Apple 
dealer. I got 256 colors on an Apple 13- 
inch monitor and 16 colors on an Apple 
16-inch monitor. 

The extra 2 MB of RAM was welcome 


[rs the Macintosh user who needs 


REVIEWER У NOTEBOOK 
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for regular work. Graphics software such 
as Adobe Photoshop 2.0 worked, as did 
Aldus FreeHand 3.0. The top two presen- 
tation packages, Microsoft's PowerPoint 
2.01 D and Aldus's Persuasion 2.0, also 
worked fine. However, Adobe Illustrator 
3.2 got cranky, sometimes crashing at 
launch. Occasionally the default color 
palette would get munged while running 
either PowerPoint or Persuasion. This ap- 
pears to be a problem with either the En- 
visio driver or the PowerBook's firmware. 

If you need color output from your 
PowerBook, the Envisio 030 NDA is a 
good solution. If possible, before you buy 
it, check it out with the applications you 
plan to run. Also, if your budget permits, 
purchase one with extra memory (the 2- 
MB 030 NDA is $1195, and the 4-MB 030 
NDA is $1595). 


Hatch Your Own Fonts 


right. It's too thinortoo thick. You've 

got to create a really bold headline, 
and the Bodoni Bold on your system just 
isn't bold enough. Youcould buy a new set 
of fonts. Or you could learn a font-design 
program like Altsys Fontographer. Or you 
could try The Incubator. 

This new $149.95 Macintosh program 
from Type Solutions lets you manipulate 
the look of TrueType fonts. Working in 
what's called the Control Window, you 
can play with the type to get the look you 
want. The Incubator will change four basic 
aspects of a font: width, contrast (thick- 
ness or thinness of thin parts in contrast 
to thick parts), slant, and what Type Solu- 
tions calls color (lightness and heaviness). 

You adjust these attributes either by 
moving sliding control bars or by typing in 
numeric values. As you make the adjust- 
ments, you can see the type change in the 
window. АП you have to do is keep ad- 
justing until the characters look the way 


Mons a font just does not look 


You've got to check all the characters in 
an incubated font before using them in 
an application. 


you want. Then you give the font a name 
(e.g., Bodoni Bolder) and shuttle it into 
your System folder. It will then appear un- 
der the regular Font menu. 

The Incubator is extremely easy to use. 
You can cook up a new font in afew min- 
utes. The problem is, the font might not 
work at certain point sizes, or certain letters 
might be defective. For example, a font 
that looks fine in The Incubator might not 
look so great when you use it in your word 
processor. There's a tendency with really 
heavy styles to fill in the holes of a letter; 
an o, for example, can come out looking 
like a solid object rather than a donut. You 
can't see this when you're working in the 
Control Window, so you may get surprised 
when you try to use an incubated font in an 
application. At the risk of making the pro- 
gram harder to use, Type Solutions should 
give the user more control of the finer 
points of fontmaking, or at least make the 
program smart enough to warn you that 
the attributes you've chosen won't work at 
certain point sizes. 

The Incubator is a great idea, particu- 
larly in light of all the action with True- 
Type. (Type Solutions realizes that the 
biggest gang of TrueType users will be 
people running Windows 3.1, so the com- 
pany smartly has a version of Incubator 
for Windows in the works. It could be out 
by the time you read this.) But this font 
hatcher could have used a little more time 
in the oven. 

—The BYTE Lab 


Sony's Retail Entry 
Shows Promise 


Editor's note: Due to a printing error, 
some information was deleted from David 
Harvey's text box "Sony's Retail Entry 
Shows Promise," which appeared in the 
May comparison of 3% -inch magneto-op- 
tical drives (page 240). What follows is 
that text box in its entirety. 

t press time, Sony planned to sell the 
A жа drive under its own name 

to retail customers, which would make 
it one of the first commercial magneto-op- 
tical (MO) products from Sony. I was able 
to evaluate an early version of the drive 
and beta versions of associated software 
and found this to be a solid package. 

The drive came in a sturdy metal case 
with a removable fan filter, a ground ter- 
minal, dual SCSI ports, and a bank of DIP 
switches to set drive address, termination, 
parity, termination power, automatic spin- 
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up, and manual-eject enable. The plastic 
front panel had the usual power LED, drive 
LED, manual-e ject, and automatic-e ject 
mechanisms. 

The controller card included in my ear- 
ly version was a 16-bit Adaptec 1520 with 
internal and external SCSI connectors and 
jumpers for interrupt-request, DMA, and 
BIOS address manipulation. 

The beta version of Sony's RMOS util- 
ity software appeared to be designed from 
the ground up to work with removable op- 


tical media. While it does not have the uni- 


. versal functionality of Columbia Soft- 


ware's SST or CorelDriver, it offers a host 
of removable-media-specific options and 
was the best suited to deal with 3/4 -inch 
MO drives. 

One useful feature is that the RMOS 
Macintosh drivers support Apple File Ex- 
change. As a result, you can create and 
use DOS partitions on Macs, allowing you 
to exchange files, up to 12 MB in size, be- 
tween the two platforms. 
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write us with the details. We'll do our best to set it 


1 { you have а problem with your BYTE subscription, 


right. But we must have the name, address, and zip 
of the subscription (new and old address, if it's a change of 
address). If the problem involves a payment, be sure to 
include copies of the credit card statement, or front and back 
of cancelled checks. Include a "business hours" phone 


number if possible. 


BVIE Magazine 


Attn. Subscriber Service, Р.О. Box 555 
Hightstown, NJ 08520 
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The menued RMOS utility delivers most 
basic media-manipulation tools, including 
partitioning, low-level and high-level for- 
matting, defect management, and a utility 
that lets you analyze a disk's format mode. 
RMOS promises to be very easy to use, 
in part because it does not require that you 
reboot after making changes and it makes 
it easier to choose among floppy disk and 
partitioned format modes. Note that to 
high-level-format the RMO-S350 in flop- 
py disk format, all R MOS does is call the 
standard DOS FORMAT utility. 

The ЕМО-5350 performed well in the 
benchmark tests, hanging with the pack in 
partitioned mode and lagging only slight- 
ly behind on the large-file move in floppy 
disk mode. 

At press time, the suggested retail price 
of the Sony-branded RMO-S350 was 
$2295. General retail distribution is slated 
forearly June. Overall, this package shows 
a lot of promise for its multitude of for- 
matting options, as well as the intelligence 
of the software. i 


Reviewer's Notebook provides new infor- 
mation—including version updates, new 
test data, long-term usage reports, and 
reader feedback—on products and prod- 
uct categories. 
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Sure, just provide 900 NetWare sites with transparent 
access to Oracle files over the SNA backbone. 


And you didnt go to INTEROP. 


Network computing decisions are becoming more critical, more expensive and eExecutive INTEROP: The Business of Network Computing 
unfortunately, theyre not getting any easier. Never before has technology evolved so With a special focus on LANs and LAN integration into the corporate network, join 
fast, or presented so much ambiguity, short-term impact and long-term importance. Howard Anderson of the Yankee Group and take a high-level look at open systems, 
That's why you should attend INTEROP 99 Fal, San Francisco. downsizing, legacy systems and the changing demands of end users. 


The industry's premier Interoperability Conference and Exhibition bring together There are also all the features you've come to expect: over 40 information-packed, 
the leading vendors, most powerful technologies, comprehensive tutorials and two-day tutorials, as many as 100 conference sessions, world-renowned instructors 


conference sessions in an all-new format. It's four conferences in one. and speakers, over 350 exhibitors all running Ме опа global intemetwork, and 
e Global INTEROP: Building Intemet Infrastructures фы: Жы. ы. 
Focus on SNMP/CMIP network management and security, Х400, OSPF, Frame Come and learn the answers you need, well before you need them! 
Relay, SMDS, ATM and SONET, FDDI/CDDI, SMT, Client-Server issues, wireless 
networks and more. А ч 
í ; INTEROP 99 Fall, San Francisco 4 
* SNA INTEROP: Intemetworks in the SNA Environment 26-30 Oct ber 1990 CUR 
Concentrate on migrating SNA networks to the intemetwork architecture, and 2 со н 2,7 [7 
achieving the price-performance of large multiprotocol intemetworks. Moscone Convention Center 
• Desktop INTEROP: PCs and LANs in the Enterprise Network Call for your 48-pagebrochure 
Join internetworking expert Craig Burton of The Burton Group in exploring how 1-800-INTEROP ext.139 
you can benefit from network services like messaging, directory and file. Target 
second-generation network applications, today's state-of-the-art, and the future Circle 133 on Inquiry Cord. 
of NetWare. 


"I KNOW IT WORKS (ШИ), INTEROP 7, I SAW IT AT INTEROP” 


© 1992 Interop Company, 480 San Antonio Road, Suite 100, Mountain View, CA 94040, 1-800-776-6676, outside of the US Call 415-941-3399, FAX 415-949-1779 
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HUGH KENNER 


hough you're 36, your voice some- 
times cracks, dandruff is remarked 
on, and the Feds have an antitrust 
investigation going. Yet (based on 
stock holdings) you’re a multibil- 
lionaire, and no company has ever touched 
billion-dollar sales per annum as fast as 
yours did, and you drive cars awfully fast 
and have been known to talk too frankly to 
the wrong people, who concur in putting 
your effective age at perhaps 14, and— 
well, you mustn't complain if you draw 
scandalmongers' attention. Bill Gates, 
founder and chairman of Microsoft, began 
drawing it last year. Hence two books. 
"Robert X. Cringely" is the name signed 
to Accidental Empires, subtitled How the 
Boys of Silicon Valley Make Their Mil- 


BLEEPERS - 
OF THE GATES 


Accidental Empires 
Robert X. Cringely 


phy of Gates by two reporters at the Seat- 
tle Post-Intelligencer. It’s by no means 


ШТА w worshipful—the publisher hints at attempts 


to suppress it—but it does engage your 
sympathy for a man whose gifts, from an 
early age, so outran his social intuition as 
to make him an easy target for one-liners. 
("Imagine an extremely smart, billionaire 
genius who is 14 years old and subject to 
temper tantrums"—a former Microsoft 
project manager.) 

"In mathematics," Gates once said, "you 
develop complete characterizations, and 
you have to combine theorems in very 
nonobvious ways." He was talking about 
a link with programming; and he'd scored 
a perfect 800 on the math portion of his 
college boards. And he had an uncanny 
gift for seeing what needed doing next: 
When the pioneer MITS Altair was an- 


lions, Battle Foreign Competition, and Still Hard Drive nounced in 1975, he saw at once that what 
Can't Get a Date. A wickedly fast read, James Wallace it needed was a BASIC interpreter. More- 
it’s dedicated to Pammy, “the woman of and Jim Erickson over, unlike some 50 other people, he and 


my dreams," which hints that Cringely, 
anyway, can get a date. He can also get a blurb from Adam 
(Money Game) Smith: “.. lively, breezy, and informative." 

That's a confluence of spooks. It's not wholly secret that 
"Adam Smith" hides the identity of George J. W. Good- 
man, novelist and entrepreneurial dabbler, or that "Robert X. 
Cringely,” InfoWorld gossip columnist, is known to the IRS 
as Mark Stephens, InfoWorld senior writer; moreover, that 
there is no Pammy. None of which would matter save that the 
fine book Stephens conceived got botched by “Cringely.” 
Keeping a mocking “insider” persona going needs Swiftian 
skills not commanded by a writer whose sole way of evok- 
ing Bill Gates is to typecast him as a snotty nerd. 

Not that the book’s about Gates, although his prominence 
earns him a giant helping of index entries. It's about the 
nigh-inadvertent rise of the microcomputer industry, and 
Stephens does have a deft way with farcical narrative. The 
story is far from complete—Philippe Kahn and Borland, for 
instance, are totally absent—but as a pencil rough, Acci- 
dental Empires passes nicely. 

Read it, yes; but balance it with Hard Drive, a biogra- 


THE AMERICAN PROGRAMMER 


The Decline and Fall of the American Programmer, Ed- 
ward Y ourdon, Simon & Schuster, 1992, $24, 320 pp., ISBN 
013-203670-3. 


s a cataclysmic disaster awaiting American programmers? 

Absolutely, says CASE expert Edward Yourdon in ТЛе 
Decline and Fall of the American Programmer. This book 
paints an alarming picture of an American software industry 
unable to compete in its own backyard. It might not hap- 
pen tomorrow, but Yourdon foresees a gradual loss of mar- 
ket share, until one day American programmers wake up 
and exclaim, "My God! We've got a code trade deficit!" 

After two doomsaying chapters, Yourdon goes onto of- 
fer hope. АП is not lost. The solution is simple: Hire quali- 
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Paul Allen proved capable of writing one, 
in 4 KB of memory, and without an Altair to test it on. 
What (1992) needs doing next? Perhaps a hardware- 
independent standard. That's easily reworded as Microsoft 
Dominating Everything. Windows fits in here; it's finally 
tractable by version 3.1. (The need to get there first has 
mired Microsoft in part-done versions of many packages.) 
Give Gates credit for his vision. It's easy to shift your eye 
from the billions to a neon sign saying GREED. But (speak- 
ing of uniform standards) aren't you grateful that the clutch- 
brake-gas pedals are in left-to-right order on all cars? Ш 


Accidental Empires, Robert X. Cringely, Addison-Wesley, 
1992, $19.95, 324 pp., ISBN 0-201 -57032-7. 

Hard Drive: Bill Gates and the Making of the Microsoft 
Empire, James Wallace and Jim Erickson, Wiley, 1992, 
$22.95, 419 pp., ISBN 0-471 -56864. 


Hugh Kenner is Franklin and Callaway Professor of En- 
glish at the University of Georgia. He can be contacted on 
BIX as “hkenner.” 


fied, professional people; train them; provide tools and lead- 
ership; view the design, development, and maintenance of 
your software process as part of the overall power of your 
corporation; and do what you say. 

Wow! Isn't this just arehash of what we've been hearing 
from quality preachers such as Deming and Juran? Is this 
nothing but an ad for the Software Engineering Institute? 
This is nothing new— nothing revolutionary. 

More than an instructional guide, The Decline and Fall of 
the American Programmer is a sledgehammer reminding 
you over and over there are no silver bullets. No high qual- 
ity, just a lack thereof. 

View this book as a Tom Peters—style search for excel- 
lence in the software world. Be prepared to be angered. Be 
prepared to be confronted. Be prepared to change. 

—Raymond GA Côté 
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AI ENCYCLOPEDIA 


Encyclopedia of Artificial Intelligence, 2nd ed., Stuart 
Shapiro, ed., Wiley-Interscience, 1992, $275, 2584 рр., 
ISBN 0-471 -50307-X. 


he Encyclopedia of Artiftcial Intelligence 1s a compre- 

hensive two-volume reference work that provides AI 
researchers with the practical underpinnings to theoretical 
discussions. My review started with a search through the 
field of machine vision. My exploration immediately point- 
ed out why this encyclopedia includes a comprehensive in- 
dex—-it has no "vision" entry in the main text. Vision is 
such an all-encompassing field that a simple entry for it 
would solve nothing. Instead, head forthe index and find: vi- 
sion—AI, cognitive, color, commonsense reasoning, early, 
episodic memory, epistemology, high-level, Hough trans- 
forms, understanding, low-level neural networks, visual cor- 
tex, motion analysis, research issues, three-dimensional fea- 
ture correspondence... you get the idea. 

Three hours later, I returned from my journey after ex- 
ploring the pros and cons of various character-recognition 
strategies. Similar adventures await me in speech processing, 
natural-language understanding, neural networks, expert 
systems, commonsense knowledge, and robotics. 

At $275, this is not a book for the casually interested. 
However, no serious student or practitioner of any aspect of 
AI should be without this encyclopedia. 

—Raymond GA Côté 


PROGRAMMING QUICKDRAW 


Programming QuickDraw, David Surovell, Frederick Hall, 
and Konstantin Othmer, Addison-Wesley, 1992, $26.95, 
424 pp., ISBN 0-201 -57019-X. 


0" problem that aspiring Mac programmers face is the 
paucity of good books on the subject. The hardest part of 
Mac programming is understanding the QuickDraw graph- 
ics engine. Since everything that appears on-screen is the re- 
sult of QuickDraw operations, the neophyte programmer 
must wade through—and comprehend-—dozens of Quick- 
Draw definitions and traps before writing even a single line 
of code. 

Help has arrived in the form of Programming Quick- 
Draw. This book, with its broad coverage of both "classic" 
black-and-white QuickDraw and Color QuickDraw, goes а 
long way toward filling the QuickDraw information gap. 
The book's main focus is color—justifiably so, since it’s a 
complex topic. It contains a description of the Palette Man- 
ager's palette tables that actually makes sense. Experts will 
find information on QuickDraw bottleneck procedures, how 
to replace QuickDraw's color search routines with your 
own custom routines, performing basic color separations, 
and other advanced topics. The authors cover the creation, 
care, and feeding of PICT images, including the new Picture 
Utilities in System 7.0. They augment this wealth of detail 
with copious code examples throughout the book. 

Iread the book from cover to cover, and it now resides on 
my bookshelf next to the Inside Macintosh volumes. Pro- 
gramming QuickDraw is a must for the Mac programmer. 

—Tom Thompson 


AMERICA ON CD 


Fast Track Digital Directory, Phonedisc, 
Phonedisc USA, QuickRef+, The Ameri- 
can Business Phone Book, Business Lists-On-Disc 


[, ike encyclopedias and atlases, electronic telephone 
directories are a natural CD-ROM application. А 
few CDs replace stacks of telephone books, and quick 
searches save time. 

The Fast Track Digital Directory (Nynex Corp. 
Church Street Station, P.O. Box 3518, New York, 
NY 10277, (800) 338-0646) and Phonedisc (Digital 
Directory Assistance, 5161 River Rd., Bethesda, MD 
20816, (301) 657-8548) offer “white pages" listings. 
Nynex offers regional editions that cover the entire 
U.S. DDA offers a northeast edition only, and the 
data comes from N ynex's database, which contains 11 
million listings. Both products allow searches by 
name, address, ZIP code, telephone number, or area 
code. You can limit the search within a category. 

Once an entry is on-screen, you can list all entries 
forneighboring addresses. Both products include 800- 
number listings; Phonedisc also allows searches on 
its 800-number listings by business category. Prices for 
Fast Track vary by regional edition and update fre- 
quency. The New York/New England edition, with 
monthly updates, sells for $9500 per year. The 
Phonedisc yearly subscription is also $9500 and in- 
cludes monthly updates. 

DDA sells the more limited two-volume Phonedisc 
USA CD-ROM setfor $1850. This edition includes 90 
million residential listings, allows name searches only, 
and includes semiannual updates. DDA's QuickRef+ 
($99) offers a few hundred thousand listings of “fre- 
quently called” business and government agencies. 
It allows searches by address, phone, ZIP code, and 
business classification. It does not include updates. 

American Business Information (P.O. Box 27347, 
Omaha, NE 68127, (402) 593-4565) offers two prod- 
ucts. Business Lists-On-Disc supports searches by 
business category, as well as names and addresses. 
You can filter searches by sales volume, number of 
employees, and other criteria. You can perform sec- 
ondary searches, and a PC database lets you associate 
your personal contacts with each company. 

The $5000 annual license fee includes 20,000 
lookups. Business Lists-On-Disc is updated annually. 
A more limited version, The American Business 
Phone Book, sells for $198 and includes 5000 lookups. 
It allows searches by company name or phone number, 
but it includes no business category index and no up- 
dates. Both products require attaching a “dongle” 
copy-protection key to your parallel port. 

If you require the most up-to-date, comprehensive 
listings for looking up residential telephone numbers 
or verifying addresses, Fast Track Digital Directory or 
Phonedisc will do the job. The added features of Busi- 
ness Lists-On-Disc make it the more powerful tool 
for business market research. 

—Stanford Diehl 
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Easier to work in than д 
emon yellow leisure suit. 


All too often, writing a GUI Our free browser is the 


application means dealing with E isis eic ues eame — — — . L7 Б perfect accessory. 
complex and unwieldy GUI APIs Cent - 5с. C**/Views comes with 
like MS Windows, PM, or X/Motif. equ. стт | n р» C'*/Browse `, a powerful source 
Which is the equivalent of LN rome M meni x м | code browser that simplifies С++ 
trying to dress fashionably from a = еы uem жығы Total price: | 166740 development, making it a tremen- 
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sleek, platform-independent GUI 
applications. 
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KEYBOARDS 


WITHOUT KEYS 


eople have been touching computer screens for a 

lot longer than you might think. In 1978, when I 

worked at MIT’s Architecture Machine Group, 

we used an early version of Elographics’ resistive 

touchscreen sensor to control an interactive vid- 
eodisc system. It wasn’t long before touchscreens began 
sprouting up everywhere. Anyone attending a Comdex 
show in Las Vegas in recent years has walked through a 
hotel lobby full of video gaming machines wherein com- 
puterized dealers shuffle endless poker hands onto video 
screens and players toss away their unwanted cards by 
sweeping them off the screen with their fingertips. The 
touchscreen is the perfect interface for these casino ma- 
chines; it requires almost no maintenance, and it lets the 
player move quickly from hand to hand. Faster play 
means more profit for the casino. 

Closer to home, chains of huge supermarkets are tak- 
ing root in just about every comer of the U.S. and Cana- 
da. Some of these stores are literally the size of a football 
field. While it’s wonderful to have that kind of variety at 
your fingertips, trying to find the Jolt cola among thou- 
sands of other items is like trying to find a bug in a 2000- 
page assembly language listing. These stores often have 
interactive video maps that help keep you from getting 
lost. You simply walk up to one and touch the first letter 
of the item you're looking for (or a picture of it). After you 
choose the specific item, a colorful map pops up, show- 
ing you where you are, where the item is, and the short- 
est route for getting to the item. 


ILLUSTRATION: MARK FISHER © 1992 


Touchscreen Parts 

Aside from helping you navi- 
gate through stores and drain- 
ing your Comdex travel and 
entertainment account, will 
touchscreen technology ever 
find its way to your desk? In 
a word, yes. MicroTouch Sys- 
tems, Elographics, Carroll Touch, and other manufac- 
turers want you to throw away your mouse and use a 
touchscreen for daily computing. It makes sense if you 
think about it—moving objects around with your fin- 
gertips comes naturally. 

Touchscreen systems have three major components: a 
controller card that manages the analog sensor and con- 
verts your touch into digital information, driver software 
that makes this data available to your application, and 
the sensor, which can use one of several technologies. 

Sensors usually consist of transparent pieces of glass 
with many special layers and treatments. The exception 
is the infrared screen, wherein the inside of the monitor 
bezel is lined with LEDs and sensors to calculate where 
your finger is touching the screen. Each competing tech- 
nology has distinct advantages and disadvantages that 
determine its application. 


airport kiosks. 


The Unseen Controller 
The hardware controller is the least visible of the three 
components. The front end is a collection of analog 
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Touchscreen displays 
are moving beyond 


Here's how they work. 
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hardware—usually A/D converters, volt- 
age multiplexers, and other basic data ac- 
quisition hardware that sends voltages to 
the screen sensor and reads back the re- 
sults. The back end is a digital interface 
(bus, parallel, or serial) containing the 
touch data. А microprocessor holds the 
two ends together and does the magic. 

Actual implementations vary with the 
technology used, but all controllers look 
and act the same from the system's point of 
view. You connect the sensor to one end 
and your computer to the other. From the 
computer's end, a touch looks like a se- 
ries of x and y (and sometimes z, for pres- 
sure) coordinate groups. 

Controllers can take several physical 
forms. Internal cards are available for PCs 
and other computer systems that fit with- 
in the computer or the computer monitor's 
housing. This design is small, inexpen- 
sive, and easy to integrate into a final con- 
figuration. Most vendors offer their con- 
trollers in an external case; these units 
usually communicate with your computer 
via the RS-232 port. Though more expen- 
sive, they offer a bit more configuration 
flexibility. 

In its simplest form, raw touchscreen 
data is simply a map of x, y coordinate pairs 
over time. By the time the data makes it 
through the software drivers, it can look 
like mouse movements, keystrokes, or just 
about any other form of input your appli- 
cation may need. 


Moving Data 
Getting data from the controller is one 
thing, but you also must get it into your 
application. Controllers return the data in 
some defined protocol. Each manufac- 
turer has its own data format, and each 
controller has different resolutions and 
command sets. Mice and graphics tablets 
have a few de facto standards; unfortu- 
nately, touchscreen manufacturers haven't 
got together yet. The market, while grow- 
ing fast, simply isn't big enough to estab- 
lish a clear leader. 

At one level, the manufacturers provide 
a low-level interface, usually through a 
software interrupt or device driver. To talk 
to this interface, your application must in- 
terpret the incoming data in raw, unscaled 
form. That's not a problem when you con- 
sider that the data is made up of linear 
points from the minimum to maximum 
values. To map these to your screen, you 
just divide the number of addressable 
points on the touchscreen by the number of 
points on your display system. 

Manufacturers are now looking at sell- 
ing touchscreens for Mac and Windows 
setups. The Mac controllers/software driv- 
ers look just like any other pointing de- 
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Figure 1: A capacitive sensor uses the 
human finger as a capacitive probe to 
draw a minute amount of current from 
the four screen corners. Each corner 
supplies a level of current that's 
proportional to its proximity to the 
point of contact. The controller 
determines the probe's x,y coordinate 
position by measuring the current at 
each corner. 


vice and work transparently with all soft- 
ware. The Mac was designed to handle 
multiple pointing devices at once. If you 
like, youcan run a trackball, a touchscreen, 
and a mouse simultaneously. 

Microsoft didn't allow for multiple 
pointing devices when it created Windows, 
so getting multiple device support f or Win- 
dows is trickier. MicroTouch Systems (55 
Jonspin Rd., Wilmington, MA 01887, 
(508) 694-9900, fax (508) 694-9980) 
solves the problem by providing its own 
Windows driver that supports both its 
touchscreen and a Microsoft-compatible 
mouse. Elographics (105 Randolph Rd., 
Oak Ridge, TN 37830, (615) 482-4100, 
fax (605) 482-4943) has a more elegant 
solution: Its Windows driver supports the 
touchscreen directly and looks for an exist- 
ing INT 33h mouse driver (e.g., Mouse 
Systems’ MSCMOUSE or Microsoft's 
MOUSE.COM ). If it finds one, it incor- 
porates the mouse data into its own data 
stream. Any DOS pointing device, re- 
gardless of whether it has Windows 
drivers, will then work from within Win- 
dows. 


The Capacitive Sensor 

Manufacturers generally use one of five 
sensor technologies: capacitive, infrared, 
resistive, surface acoustic wave, and strain 
gauge. Capacitive touchscreen sensors 
rely on the fact that the human body acts 
as a capacitor when it is in the presence of 
an electrical charge, and it stores up some 
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Figure 2: /nfrared systems use arrays 
of LEDs and phototransistors. You 
don't have to touch the screen to 
activate it; merely breaking the path 
between one of the infrared LEDs 
and its corresponding phototransistor 
registers a touch and reports the 
position. Infrared touchscreens often 
use strain gauges to detect the actual 
touch. 


of that charge. 

The sensor consists of a layer of glass 
that's curved to match the shape of the 
monitor. A thin, transparent layer of tin 
oxide coats the entire glass surface. А pro- 
tective glass layer goes over the tin oxide 
to form a hard, durable outer coating (see 
figure 1). 

To read back touchpoints, the controller 
puts a low AC voltage at each of the four 
screen corners, creating a constant volt- 
age field across the sensor. A resistor grid 
around the screen edges ensures a constant 
voltage across the entire screen area. When 
you place a capacitive object, such as your 
finger, in contact with the sensor, it draws 
a tiny current, which comes from the four 
screen corner points. 

If you touch the upper left corner of the 
screen, all the extra current comes from 
that corner. If you move your finger across 
from left to right, the upper right corner 
contributes a proportionally increasing 
amount of current until you reach the up- 
per right corner; then that corner provides 
all the current. The controller's micropro- 
cessor continually monitors the current 
drawn from each of the four corners and 
determines how much of the overall cur- 
rent draw comes from each. The controller 
performs a bit of math, calculates a ratio or 
two, and knows the position of the sensor. 

The capacitive touchscreen's exterior 
glass coating makes it wear-resistant, so 
it's ideal for public information kiosks. 
Activating the touchscreen requires no 
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RESISTIVE 


Figure 3: Resistive screens use a Mylar 


covering with a conductive coating. 
When you press on the Mylar, it makes 
contact with the coated glass 
underneath. The conductive layer acts 


as a voltage probe. Here the controller 


applies voltage to points H and X and 
grounds points Y and L to measure the 
horizontal position. It then applies 
voltage to H and Y and grounds L and 
X to measure the vertical position. 


pressure at all. If you plan to put a touch- 
screen system outdoors or need to clean 
the screen frequently, the fact that you can 
seal the sensor tightly to the monitor bezel 
is a big benefit. One possible downside is 
that this type of touchscreen requires skin 
contact. Raindrops won't register a false 
touch, but on a cold day you must remove 
your gloves to use a capacitive system. 


Infrared Beams Up 
Along the edge of an infrared touchscreen, 
arrays of infrared LEDs squirt a series of 
beams across the face of the tube (see fig- 
ure 2). One LED array points horizontally 
and has a corresponding phototransistor 
array directly opposite from it. Another 
LED and phototransistor pair runs verti- 
cally. These four arrays are mounted in a 
frame that sits between the monitor bezel 
and the CRT face. A phototransistor picks 
up the beam from the opposing LED. 
When you place a finger or any other 
object in a beam’s path, it blocks one or 
more sensors. The controller pulses each 
LED in turn and looks for these blocked 
paths. The LEDs have to be placed far 
enough away from the glass surface so 
that the CRT curvature doesn’t block any 


SURFACE ACOUSTIC WAVE 


Y transmitter Y receiver 


MALE ALPES E a 


16 
| 
TA 
{ 

i 

J ng 
we 

KA 

we 

ж 

2 

y 


Se 


X transmitter 


X receiver 


Glass 


Sound wave 
from transmitter 


Figure 4: SAW technology measures sound-pulse attenuation as the sound pulse 
travels over the surface of the glass. Part of the pulse returns quickly because it 
bounces off reflectors placed close to the transducers (t1 ). The part of the pulse that 
has to make the longest trip takes the longest amount of time (t3). When a solid 
object touches the glass surface, it absorbs part of the pulse at that point and causes 
a dropout in the received signal. The time between the start of the pulse and the 
dropout (t2) determines the position of the object. 


of the beams in the middle. On a color 
screen (which usually curves more than a 
black-and-white screen does), that distance 
is noticeable; your finger breaks the beams 
before you actually touch the screen. As 
you take your finger away, the infrared 
sensor continues to register a “touch” un- 
til you completely clear the array. 

The fact that the infrared sensor doesn’t 
measure an actual screen touch can be a 
big drawback for some applications. Add- 
ing strain gauges is one solution; creative 
programming 15 another. One common 
trick is to wait until the coordinates stay 
steady for a relatively long time (about a 
second) before registering a touch. Infrared 
sensing is unique in that it doesn't require 
a protective glass covering over the dis- 
play; this glass cuts down the display's in- 
tensity. An infrared system's screen colors 
stay bright and clear. 

Carroll Touch (P.O. Box 1309, Round 
Rock, TX 78680, (512) 244-3500, fax 
(512) 244-7040) manufactures infrared 
screens for Zenith, GoldStar, and other 
companies. Typical applications for this 
kind of screen include process-control sys- 
tems, multimedia applications, medical- 
control systems, and even fast-food point- 
of-sale terminals. 


Resistive: Fragile, Complex 

Resistive sensing is one of the oldest and 
most complex touchscreen technologies. 
It is also arguably the most fragile. It starts 
with a coated piece of glass, much like 
that of the capacitive touchscreen (see fig- 
ure 3). A resistive grid surrounds the edges 
of the coating. To this surface, the manu- 
facturer adds a Mylar sheet that is coated 
with conductive material and specially 
molded to have little bumps. When the 
Mylar is stretched over the glass, the 
bumps prevent the coating on the plastic 
surface from touching the coated glass. To 
keep the plastic from wearing out, a hard 
coating is applied to its outer layer. 

The controller puts out a steady 5 volts 
at all four corners of the glass and reads the 
voltage on the conductive part of the plas- 
tic layer. If you're not touching the screen, 
there's nothing to read. When you press 
the plastic, it caves in and makes contact 
with the glass. The conductive layer acts as 
a voltage probe and picks up the voltage 
from the screen. The controller knows that 
you touched the screen, but it doesn't know 
where. It then puts out 5 V at two adja- 
cent corners and brings the opposite cor- 
ners down to ground. The resistive grid en- 
sures that the glass now has a linear volt- 
age gradient from one edge to the other. 
Reading the voltage from the plastic volt- 
age probe gives the controller an accurate 
measure of the touchpoint. А reading of 
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0 V means you touched the screen at the 
grounded edge. A 1-V reading reflects a 
touch that's a fifth of the way from that 
edge, and so on. After measuring in one 
direction, the controller switches the cor- 
ners and measures in the other direction. 

Unlike a capacitive screen, a resistive 
screen doesn't care what you use to touch 
it; gloved fingers work just as well as 
bare skin. This type of screen requires a 
bit of pressure (3 or 4 ounces on an Elo- 
graphics AccuTouch screen), and the plas- 
tic surface is more easily damaged than a 
capacitive glass screen. In addition, the 
many layers in a resistive screen block be- 
tween 40 percent and 45 percent of the 
light coming from the CRT. For those rea- 
sons, most resistive screens are used for 
process-control and point-of-sale applica- 
tions rather than public videotext envi- 
ronments. 


Sound Sense 

Sound waves travel at a constant speed 
that varies only with the medium you send 
them through. An SAW (sound acoustic 
wave) touchscreen starts with a single 
piece of glass with two transmitters and 
two receivers in each corner (see figure 
4). A series of wave reflectors are cut into 
the glass surface—down the sides and 
across the top and bottom. А transmitter 
sends out a short 5-MHz pulse in one di- 
rection along an edge. As the pulse leaves 
the corner, portions of it bounce off each 
reflector. Those portions that are lucky 
enough to make the bounce early have a 
shorter path to travel from transmitter to 
receiver. The unlucky ones must travel 
farther down the glass and then make it 
across the screen and all the way back to 
the receiver. The transmitter sends out a 
short pulse; the receiver sees a much longer 
one—a composite made up of all the dif- 
ferent paths that the pulse broke into as it 
hit the reflectors. 

Touching the glass blocks the energy 
from reaching the receiver through that 
point. А a result, the receiver sees a hole 
chopped out of the received signal. The 
time between the start of the pulse and 
when the signal drops out determines the 
touch coordinate, since sound travels at a 
constant speed through glass (speed x time 
= distance). The harder you press, the 
deeper the hole. Notonly canthe controller 
decide how hard you press, but in theory it 
can look for several holes and track mul- 
tiple objects at once. The current crop of 
SAW controllers don't do that yet, how- 
ever. To measure both x and y coordinates, 
the controller alternates between two pairs 
of transmitters/receivers. 

SAW technology takes longer to mea- 
sure coordinates than the other sensing 


290 BYTE ° JULY 1992 


Strain gauge 


РА” 


أ 


Figure 5: A strain-gauge touchscreen 
uses a floating surface mounted on 
pressure sensors. The sensors closest to 
the touchpoint report a proportionall y 
higher value than those that are farther 
away. 


technologies do. The Elographics Intelli- 
Touch SAW controller requires between 
50 and 85 milliseconds per coordinate pair, 
versus 20 ms or less for a capacitive or re- 
sistive screen. 

Using uncoated glass as a sensor sur- 
face makes the sensor very resilient; Elo- 
graphics claims a life of 50 million touch- 
es. While scratches on a capacitive screen 
don’t have much of an effect, scratching an 
SAW screen creates a permanent touch- 
point. The controller handles this by keep- 
ing a map of the surface and remember- 
ing how an untouched screen should 
appear. It treats any touch that lasts longer 
than 3 seconds as a defect and adds it to the 
map. Another potential problem is that the 
surface of the glass must be free to trans- 
mit the sound waves. You have to mount 
the screen to the monitor bezel carefully so 
that you don’t impede these waves. 

SAW sensors offer clarity superior to 
that of resistive screens, making them good 
for multimedia applications. The durable 
glass surface is appealing for unattended 
public devices, such as the gaming termi- 
nals and supermarket videotext systems 
mentioned earlier. 


Simple Strain Gauge 

The strain-gauge sensor (see figure 5) is 
perhaps the simplest touchscreen technol- 
ogy of all. The manufacturer mounts a 
plain piece of glass over the CRT with a 
strain gauge at each corner. The strain 
gauge exhibits some change in electrical 
characteristics (most likely voltage or re- 
sistance) when you apply pressure; each 
of the four sensors records a change. The 
harder you press, the bigger the change; 


the sensors closest to your finger record 
the largest variation. The controller reads 
each sensor and calculates your finger's 
position and pressure by treating the sen- 
sors proportionally—much the same way 
а capacitive screen handles positioning. 

You can combine strain-gauge technol- 
ogy with infrared to find a precise touch- 
point. Mounting the infrared array on the 
CRT with strain gauges makes it easy to 
determine position (by reading the infrared 
array) and the actual touch (by reading the 
strain gauges). Strain-gauge touchscreens 
tend to have very coarse resolution. For 
the best accuracy, the object touching the 
screen must have as little mass as possible. 
Early strain-gauge systems had the entire 
CRT mounted on gauges; later systems 
had a separate piece of glass mounted over 
the CRT. Products using this technology 
include IBM's Model 8516 monitor and 
TouchSelect monitor add-on units, which 
the company claims offer up to 256 levels 
of sensitivity. 


The Right Touch 
I’ve been installing touchscreens for years 
in interactive video systems, in training 
and information kiosks, in what are now 
called multimedia systems, and in special- 
education computers. Even so, I still enioy 
watching people's reactions when they en- 
counter a touchscreen for the first time. 
No one gets excited over keyboards, and 
mice are confusing for novice users (with 
windowed environments, any ease of use 
comes from the menus and consistent pre- 
sentation, not from the mouse). While 
working on this article, I got to watch peo- 
ple perform word processing on a touch- 
screen. It looked awkward to me, but the 
folks doing the editing assured me that it 
was far easier than doing it with a mouse. 
Touchscreens also lend themselves well 
to situations where casual users (e.g., those 
in airports and at automatic teller ma- 
chines) have to interact with them. If 
there's one thing people are good at, it's 
pointing. When you're putting together a 
system that lots of people will use, or when 
you need to seal a system against damage 
or the elements, take a look at touch- 
screens. А touchscreen system can bring 
interactive computing to people in a way 
that nothing else сап. M 


Howard Eglowstein is a BYTE Lab test- 
ing editor. He is a former vice president of 
Hindsight, a company specializing in 
handwriting and speech-training systems 
for learning-disabled students. He has 
been designing electronic toys, consumer 
products, and interactive computer sys- 
tems for 15 years. You can reach him on 
BIX as "heglowstein. " 
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for character-based applications. 
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compiler, operating system, and 
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MACINTOSH MENUS 
REVEALED 


hink back to that last killer Macintosh applica- 
tion you used. It may have been a spreadsheet, a 
terminal emulator, a drawing package, a word 
processor, or even a disk utility. What made it 


Don’t gloss over 
this part of the Mac GUI 
in your programs 


appear. Clicking on a menu ti- 
tle drops down a list of choices, 
or items, relevant to the opera- 
tions spelled out by the menu 


useful to you? I would wager that most of the an- 
swers would center around ease of use. When it came to 
making choices about managing files or using certain 
features, you probably didn't think twice about how you 
did it. Now think of that Mac application where you kept 
searching around through the menus, wondering where 
the programmer had hidden a certain selection. Awful, 
wasn't it? 

Well-designed and well-implemented application 
menus don't get in the way, so most users don't think 
about them. Many programmers also overlook the im- 
portance of menus in their application design. They take 
the menu's accomplishments for granted. 

This month, I’m putting menus into the spotlight to 
give them the recognition they deserve. I'll cover the 
types of menus available to the Mac programmer, when 
to use them, and how to implement them. ГІ also provide 
a few guidelines on designing menus so that they don’t in- 
trude into an application’s operation: Your users will ap- 
preciate your menus by their very absence. First, however, 
. уои must know the basics. 


The Mac’s Three Menus 
At the top of the Mac’s main screen is a white zone, 
termed the menu bar, where the application’s menu titles 


ILLUSTRATION: R. KENTON NELSON © 1992 


title (see figure 1). For exam- 
ple, under the Finder’s File 
menu you'll find various file management commands: 
New Folder, Open, Get Info, Print, and so on. This is 
the basic “pull-down” menu, so called because it drops 
down like a window shade. А battery of related Tool- 
box functions—the Menu Manager—and system code 
handle mouse tracking in the menu, highlighting items, 
and blinking an item when you select it (by releasing the 
mouse button). 

Notice that to the right of certain menu items there's a 
Command-key symbol (the cloverleaf) and a character. 
These indicate that the menu item has a keyboard equiv- 
alent: Holding down the Command key and typing the 
displayed character picks the menu item just as if you 
had selected it with the mouse. This provides a handy 
shortcut for frequently used application commands. 

Y ou'll also notice that some menu items can be grayed 
out or dimmed. These dimmed items are disabled, mean- 
ing that they can't be selected at that time. For example, 
in a Word processing application, the File menu's Save 
File and Print items would dim when you closed a doc- 
ument, since there's no document for these commands to 
act on. 

The Mac even has a mechanism for handling those 
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New Folder 
open 

Prini 

Linge ПЕНИЕ 


Sharing... 
BRP KLIS 


Make filias 


ER E E 


Find Rgain 


کے ТЫНЫМ ан ыа ata‏ گر کرک و رگ tata uada‏ کک کہ کک کک ERR‏ ھکید a A‏ اہ رک atat‏ 


Page Setup... 
Print Besktap... 


Figure 1: ТЛе Finder's File menu, 

a typical pull-down menu, includes 
keyboard shortcuts on the right and 
unavailable selections in gray. 


mile-long menus that are larger than the 
small screens found on compact Macs such 
as the Mac Classic. The Menu Manager 
literally sizes up the situation and adds 
scroll arrows to the menu's top and bot- 
tom so you can get at the hidden items; 
you just move the mouse to either end of 
the menu, and the item list automatically 
scrolls up or down. 

After several years, Apple enhanced the 
Menu Manager by adding two new menu 
types: hierarchical menus and pop-up 
menus. Hierarchical menus typically or- 
ganize related pull-down menu choices 
via submenus that appear alongside the 
designated item. The visual cue that a 
menu item has a submenu is a right-point- 
ing arrow, located where the keyboard- 
equivalent symbols normally go. When 
you select the item, the submenu appears, 
as shown in figure 2. 

Pop-up menus usually appear in dialog 
boxes, away from the menu bar. They act 
as a special control where a choice must be 
madeamong a large number of objects. A 
box with a title and a drop shadow repre- 
sents the menu title, and clicking on this 
box "pops up" a menu with the item list. 
An example of pop-up menus is Remote 
Access's Setup Control Panel, shown in 
figure 3. Both the modem-type selection 
and the port choice are pop-up menus. Be- 
cause the drop shadow for the pop-up title 
box wasn't always obvious to the user, in 
System 7.0, Apple added a downward- 
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pointing arrow to the pop-up menu titles to 
supply an extra visual cue. 


Behind the Screens 

Now that you understand why menus are 
an essential part of an application's inter- 
face, you're probably itching to fire up 
that compiler and try your hand at mak- 
ing afew menus yourself. First, however, 
you'll need to know the basics of what's 
going on behind the screen. 

The Menu Manager tracks the various 
menus through a set of dynamically allo- 
cated тепи records. These records con- 
tain information such as the menu's ID 
number, its dimensions (in pixels), its title 
and item entries, and whether the menu it- 
self or items within it are enabled or dis- 
abled. 

The Menu Manager also keeps a menu 
list that contains handles to all the menus 
in the menu bar. This menu list changes 
as menus are added to or removed from 
the menu bar (e.g., when you switch to an- 
other application, or when you open a DA 
[desk accessory] that adds a menu title to 
the menu bar). You don't have to worry 
about the contents of these data structures, 
because the Menu Manager sets them up 
and maintains the information for you. А$ 
with most other fundamental Mac data 
structures, you shouldn't go poking around 
in these records and lists. There's a boat- 
load of Menu Manager traps that let you 
set up and change menus without having to 
modif y these structures. 

The Mac offers two ways of building 
your application menus. The first way is to 
assemble the menus yourself, using code 
and the appropriate Menu Manager traps. 
Special metacharacters embedded in the 
item name indicate whether the item's text 
has a specific style, a submenu, a Com- 
mand-key equivalent, or an icon associ- 
ated with it. You might use this method 
in a self-contained code resource, such as 
an FKEY. 

The second—and better—way to build 
application menus is to create the menus as 
resources and then use other Menu Man- 
ager traps to set them up. It's betterto use 
resources because they isolate the menu 
contents from the application code. With 
resources, you can alter the menu contents 
simply by using a resource editor such as 
Apple's ResEdit or Mathemzsthetics' Re- 
sourcer. This way, you can translate a 
properly designed application into a for- 
eign language without recompiling the ap- 
plication code. 

Menu resources are in a special format, 
termed MENU, and contain the menu ID 
number and the text of the menu's title 
and item names. Keep track of those menu 
ID numbers: Most Menu Manager traps 


require them to work with the menus in 
the menu list. For the same reason, every 
menu ID must be unique. 


Menu Making 

You are now ready to create your own 
menus. First, initialize the Toolbox Man- 
agers that the Menu Manager relies on. 
These are QuickDraw; the Font Manager, 
which displays the menu titles and items; 
and the Window Manager, which passes 
the mouse-down event in the menu bar or 
pop-up box to your application. In the past, 
you had to call InitMenus () to initialize 
the Menu Manager, but today the Win- 
dow Manager initialization call does this 
for you. 

Next, you build your menus. If you're 
assembling them by hand, you pass New- 
Menu () an ID number and a name. This 
creates the handle to a menu record that 
uses the supplied name as its ttle. Then 
you call AppendMenu () as many times 
as necessary to add items to this menu. Fi- 
nally, you call InsertMenu() to add the 
menu to the menu list. 

If you use resources to construct the 
menus, call GetMenu(), passing it the 
IDs of the MENU resources. Or use Get- 
NewMBar () to load an entire menu list at 
once. The last stepforevery case is to call 
DrawMenuBar(), which has the Mac re- 
draw the menu bar with the new menus. 

If necessary, you enable and disable the 
appropriate menu items with Enable- 
Item() and DisableItem(), respec- 
tively, or checkmark items with Check- 
Item(). When you're done with a menu, 
you discard the handle and its memory, 
using DisposeMenu () if you used New- 
Menu () or using ReleaseResource () 
if you used GetMenu (). 

Check for mishaps during this process— 
nothing is more aggravating than watching 
an application die horribly at launch. List- 
ing | shows a code fragment that I wrote in 
Symantec’s Think C 5.0.2. This setup 
module initializes the various Toolbox 
Managers and then loads several menus 
from MENU resources. It indicates some 
default settings by checkmarking two 
items. The code does some error check- 
ing: If it can’t load the required MENU 
resource, it aborts the setup process, pass- 
es a failure condition (FALSE) to the main 
program, and lets the program deal with 
the problem. 


Hierarchies and Pop-ups 

Notice in listing 1 that I passed a value of 
0 or —1 to InsertMenu () when installing 
the menus in the menu bar. A O indicates 
that the menu is to be added after all other 
menus. The — indicates that this menu ei- 
ther has a submenu or is a pop-up menu. 
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The Menu Manager deals with this appar- 
ent ambiguity by assuming that the menu 
has a submenu unless you indicate other- 
wise with a call to PopUpMenuSelect (). 
If you're still fuzzy about how this works, 
never fear—a closer look is in order. 

ГІ backtrack a bit by assembling an- 
other menu. Say I'm building a menu titled 
Edit, and | have a handle to it called Edit- 
Menu. I can place some items in it with 
the following code: 


AppendMenu (EditMenu, 'Undo/Z; 
(-; ОМЕТ Copy/Paste") ; 


I know C code can look outré, but the 
second argument string is actually a mix of 
item text and those metacharacters I de- 
scribed earlier. The metacharacters aren't 
stored in the menu itself, but instead make 
the Menu Manager alter the relevant fields 
in the menu record. These fields control 
the menu item's text style, whether or not 
it has a checkmark symbol beside it, and 
describe the item's keyboard equivalent 
(if any). Table 1 shows the complete meta- 
character list and the meaning of each. 

Why bring up metacharacters? Because 
Apple did a clever job of retrofitting hi- 
erarchical and pop-up menus into the 
Menu Manager without breaking existing 
applications. As table | indicates, Apple 
added metacharacter support for these 
menu types. Apple reused the menu item's 
checkmark and keyboard-equivalent fields 
in the Mac to store the escape code and 
the submenu's ID. That's because an item 
with a submenu shouldn't be checkmarked 
or have a keyboard equivalent. (The sub- 
menu's items can have their own keyboard 
equivalents, however.) 

As for the submenu itself, you build it 
with the corresponding ID number and 
items just as you would with a regular 
menu. Don't even bother with a menu title, 
though; only the menu's item list appears. 
To help clarify all this, Гуе provided the 
hypothetical menu shown in figure 4. List- 
ing 2 shows the C code I used to create 
the hierarchical menu, and listing 3 shows 
this menu's equivalent Rez code, which 
you compile into a MENU resource using 
Apple's SARez application. 

For a pop-up menu, you just build the 
menu normally. However, as with a sub- 
menu, the pop-up menu title isn't used. 
You should leave it empty or put the string 
“Unused” in it to remind you of what this 
menu is about when you haveto go poking 
around inside the application with Res- 
Edit months later. 

To use the menu, your application calls 
PopUpMenuSelect () . However, you'll 
haveto write some code to draw a pop-up 
box and its drop shadow and to display 


Numeric 
Cell Size... 
Cell Borders... 


Figure 2: A typical submenu doesn't have to present textual items. Here, a Resolve 
user selects a color from a submenu that's a palette. 


Abaton Interfax 24/96 
Modem: |® Apple Modern 2400 
Farallon Rernote V.32 Modem Port 
Meeks) Global Village Teleport r 
Hayes Smartrnodem 2400 h 
Hayes Ultra 96 
lAicrocom MacModera v 32 
MultiTach MultiModemV32 
Practical Peripherals 96005А 
Prometheus ProModem 2400 
Supra SupraModem 2400 
Telebit T1600 
US Robotics Courier V.S2bis 


Allow access to: (S) entire network (C) this Macintosh only 


Figure 3: Pop-up menus are one way to keep clutter out of your main pull-down 
menus. Here, Remote Access's Setup Control Panel pop-up menus let users select the 
modem type and serial port. System 7.0 adds a down arrow to menu titles to indicate 
that the object is a pop-up menu. 
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the current menu selection. This has пеу- 
er been as easy as it sounds, but with Sys- 
tem 7.0 Apple modified the NewCon- 
trol () trap to provide pop-up menu 
support. Youcall NewControl() with a 
procID of 1008 (specifying a pop-up 
menu) and provide the menu ID in the 
min parameter. NewControl() then han- 
dles all the sordid details of drawing the 
pop-up box and managing the menu. : 


Retrieving Choices 

After all that work you've done setting up 
the menus, you may think that getting the 
user's choices out of them is going to be 
another major hassle. Actually, this is the 
easy part, because of all the legwork you 
did up front. You use only three Menu 
Manager calls: MenuSelect (), which 
handles choices on pull-down menus and 
hierarchical menus; MenuKey () , which 
deals with keyboard-equivalent choices; 
and PopUpMenuSelect () , which fields 
pop-up menu actions. 

In your application, the event-loop code 
circles endlessly, polling for a user event. 
When it detects a mouse-down event, your 
application passes it to the Window Man- 
ager's FindWindow() trap to find out 
where on-screen the mouse-click occurred. 
If Findwindow() returns a predefined 
code that indicates the mouse-down event 
was in the menu bar, you pass the mouse 
coordinates contained in the event record 
to MenuSelect(). 

Now you sit back and let the Menu 
Manager do all the work. It pulls down 
the menu and tracks the mouse, highlight- 
ing each menu item as the mouse passes 
over it, An item's submenus are automat- 
ically pulled down as necessary. 

When you release the mouse on an item, 
the screen is restored, and MenuSelect () 
returns a longword with two result codes 
inside it. The high-order word contains the 
menu ID, and the low-order word contains 
the item number. If the menu ID value is 
zero, no choice was made, so you return to 
the event loop. Note that menu item num- 
bers start from | and that the menu sepa- 
rators (those gray or dotted lines between 
groups of menu items), though not used, 
figure in the item count. 

Keyboard-equivalent menu selections 
start life as a key-down event. When your 
program gets one, it first checks to see if 
the user held down the Command key by 
examining the modifier field of the event's 
record. If the key was held down, the pro- 
gram extracts the character out of the event 
record's message field and passes it to 
MenuSelect (). This trap searches the 
menu list for the corresponding enabled 
menu item and returns a longword in the 
same format as MenuSelect (). 
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Table 1: Apple's Menu Manager supports these metacharacters for pull-down, 


hierarchical, and pop-up menus. 


Metacharacter Interpretation by Menu Manager 

: Menu-item separator in AppendMenu() trap. 

( Menu item is disabled. 

- Visible menu-item separator. 

« Item's text style, followed by a character where B = bold, 
U = underline, | = italic, 
О = outline, and S = shadow. 

! Mark indicator, where the character following this symbol marks 
the item. 

/ Item has a keyboard equivalent whose character follows this symbol. 

^ Item has an icon whose ID number follows. An icon's 1D number 
must be between 257 and 511. 

Escape Item has a submenu whose | D number follows. The |D number 


must be between О and 255. 


| Serial setup 
Port 


Figure 4: А sample menu, with two submenus. Note that the first submenu 
uses icons. Listing 2 shows how to construct this menu with Menu Manager calls; 


For pop-up menus, your program should 
look either for a mouse-click on the pop-up 
box, or for when the Dialog Manager re- 
turns the pop-up box's dialog item number 
(not to be confused with menu item num- 


bers) if it's part of a dialog box. No matter 


how your program gets the event, it pass- 
es the mouse coordinates to PopUpMenu- 
Select () and lets it handle the transac- 


listing 3 shows to how to build the menu using resources. 


tion. Finally, with the menu ID and item 
number in hand, you simply hop into case 
and switch statements to branch to the 
appropriate code. To further illustrate how 
this is done, I’ ve created a demo applica- 
tion called menu demo that shows how 
to build several menus and respond to 
choices made with them. 

Under System 7.0, you will want to 


Listing 1: Menu initialization. This code shows how 
to set up the Macintosh graphics environment. Note the 
use of error checking. The last two menus are 

hierarchical. 


/* Menu titles */ 
define LAST, MENU 
%деҒіпе APPLE MENU 
#define FILE, MENU 
#define EDIT MENU 
#define SERIAL MENU 
#define РОВТ МЕМ) 
#define BAUD MENU 


/* Number of menus */ 

/* Menu ID for БА menu */ 

/* Menu ID for File menu */ 
/* Menu ID for Edit menu */ 
/* Menu ID for Serial menu */ 
/* Submenu of Serial menu */ 
/* Submenu of Serial menu */ 


л & UJ N ке о‏ ې 


/* Menu items */ 
Wdefine MODEM PORT ITEM 1 
ü&define PRINTER, PORT ITEM 3 
#define БАО) 2400 ITEM 3 


/* Globals */ 


MenuHandie myMenus[LAST MENU*1]; 

short baud; 

short currentBaudItem, oldBaudItem; 
unsigned char ‘*serialPort; 


unsigned char  MODEM(6] = "\p.AOut”"; /* Modem port 


output driver name */ 


Boolean Setup. Mac (void) 
( 


short 1; 


MaxAppl2one(); 
MoreMastersí): 
MoreMasters(}; 
MoreMasters (); 
InitGraf (&thePort} ; 
InitFonts () ; 
FlushEvents(everyEvent, 0); 
InitWindows(); 
InitMenus(); 
TEInit(); 
InitDialogs (OL); 
InitCursor(); 
serialPort = MODEM; 
baud = baud2400; 
currentBaudItem = oldBaudItem = BAUD_2400_ITEM; 
/* Loop and load menu resources */ 
for (i = APPLE MENU; і <= LAST MENU; i++) 
{ 
myMenus[i] = GetMenu(i); 
if (myMenus[i] z- NIL) 


/* For old time's sake */ 


/* Default settings */ 


/* Couldn't get 
resource */ 

/* Tell main() there's 
trouble */ 


return FALSE; 


}; /* end for */ 
/* Load DAs or Apple Menu Items (System 7.0) */ 
AddResMenu (myMenus [APPLE MENU], 'DRVR'); 
if (ResError(] (‘= noErr) /* Problem? */ 
return FALSE; /* Mayday, we're going 
down. */ 
/* Now install our menus into the menu list */ 
for (i = APPLE MENU; i <= LAST. MENU; i++) 
if (i <= SERIAL, MENU) 
InsertMenu (myMenus[il, 0); 


/* Pull-down 
menus */ 
else 
InsertMenu(myMenus[i], -1); /* Hierarchical 
menus */ 
DrawMenuBar () ; 
CheckItem(myMenus[PORT MENU], MODEM PORT ITEM, 
TRUE); /* Checkmark modem port item */ 
/* Checkmark baud rate item */ 
CheckItem(myMenus (BAUD MENU], BAUD, 2400, ITEM, TRUE); 
return TRUE; 


) /* end Setup Mact() */ 


Listing 2: Setting up a hierarchical menu. This is the 
C code I used to build the menu shown in figure 4. 


/* Menu data, Note the use of metacharacters. */ 

MenuHandle baudMenu, portMenu, serialMenu; 

unsigned char SERIALLIST[38] = 

(04904, ^p^, ^o, *r^, 767, af" ЛАКШ, T 05, Чр”, 
"B^,9a*,*u*,*d','/*',0x1b, '1',6,*;", 


ALL, JM 


кс” ҢЫ, аға” Gre, 
аллаға,“ у. 

unsigned char PORTLIST[21] - 

(ОШ MM 49^,; 40^, Чет, rt, 16, ts) . 
Де, meh tun 
СЬ и саса 

unsigned char BAUDLIST[24] = 

(0x18, SO Ғы” 
г), 527 ғ Ot 
ir, tu, 507, 587." 5 
qum PEU, tu, e tet, 
!:9','6!,'0','0'); 


1 


/* Code to create the menu in figure 4 */ 
serialMenu = NewMenu(SERIAL MENU, "\PSerial port"); 
portMenu - NewMenu(PORT MENU, "XPUnused"); 
baudMenu = NewMenu(BAUD MENU, "\PUnused") ; 
AppendMenu (serialMenu, SERIALLIST); 
AppendMenu (portMenu, PORTLIST) ; 

AppendMenu (baudMenu, BAUDLIST); 
InsertMenu(serialMenu, 0); 
InsertMenu(portMenu, -1); 
InsertMenu(baudMenu, -1); 
DrawMenuBar () ; 


Listing 3: / used this Rez code to build the menus 
shown in figure 4. The icon data for the modem and 
printer icons (icon IDs 257 and 258) is not shown. 


flinclude “Types.r” 
/* The Serial menu */ 
resource 'MENU' (4,"Serial Setup") { 
4, textMenuProc, 
allEnabled, 
enabled, "Serial Setup", 
( 


"Port", noIcon, "\0x1B", "XODOO5", plain; 
"Baud", noIcon, "\0х1В", "\OD006", plain; 
.... noIcon, поКеу, noMark, plain; 
"Configure...",noIcon, "K", noMark, piain 


) 

}; 

/* The Port submenu */ 

resource 'MENU' (5,"Unused",preload) ( 
5, textMenuProc, 


allEnabled, 

enabled, "Unused", 

( 

"Modem", 1, noKey, noMark, plain; /* Modem 


icon ID (1 + 257) */ 
...., nolcon, noKey, noMark, plain; 
"Printer", 2, noKey, noMark, plain /* Printer 
icon ID = 258 */ 
} 
um 
/* The Baud submenu */ 
resource 'MENU' (6,"Unused",preload) ( 
6, textMenuProc, 


allEnabled, 

enabled, "Unused", 

{ 

"300", noIcon, noKey, noMark, plain; 
"1200", nolcon, noKey, noMark, plain; 
"2400", nolcon, noKey, noMark, plain; 
"4800", поїсоп, noKey, noMark, plain; 
"9600", nolcon, noKey, noMark, plain 


) 
n 
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ROM TIME TO TIME WE 

make the BYTE 

subscriber list avail- 
able to other companies 
who wish to send our 
subscribers material about 
their products. We take 
great care to screen these 
companies, choosing only 
those who are reputable, 
and whose products, 
services or information we 
feel would be of interest to 
you. Direct mail is an 
efficient medium for 
presenting the latest 
personal computer goods 
and services to Our 
subscribers. 


Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 
information of interest to 
them in the mail. Used are 
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ever given). 
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mation is of benefit to our 
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Hightstown, NJ 08520 y 
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Table 2: Apple reserves these keyboard shortcuts for consistency across 


applications. 


File menu Command 


Command-N New 
Command-O Open... 
Command-W Close 
Command-S Save 
Command-P Print 
Command-Q Quit 


redesign your application so that your in- 


‘terface is further decoupled from the pro- 


gram code: The menu choice generates a 
high-level Apple event rather than calling 
the code itself. Put another way, if the user 
selects Print from the File menu, you cre- 
ate a Print Apple event instead of calling 
the printing code module. The reason for 
this indirection is to enable not only the 
user but also outside Apple events—com- 
ing from other System 7.0-savvy applica- 
tions or from scripting languages such as 
UserLand’s Frontier or AppleScript—to 
use your application. 


The Art of Menus 

Now that you've mastered the art of pro- 
gramming menus, you may think your 
work is done. Not so—it’s only beginning. 
One reason menus don’t get in the user’s 
way is that the Menu Manager works so 
well, but the other reason is a well thought- 
out interface. Menu commands must make 
sense and be easy to remember. 

Notice that I didn't mention the word 
intuitive here. Intuition is a slippery con- 
cept. What is obvious to a rocket pilot 
hacker-type such as myself might not be at 
all intuitive to the clerk down the hall. So 
the design of your application’s menus 
(and the whole interface, in fact) requires 
careful thought. After all, it doesn’t matter 
how good your application code ts if peo- 
ple can’t—or won’t—use it because of a 
hostile interface. 

About half the 7 million Macs out there 
are 68000-based machines, and with the 
exception of the Mac Portable and Power- 
Book 100, they all use those small 9-inch 
screens. So don't try to overload their small 
menu bars with too many menus. In fact, 
you'll want to leave some room so that a 
БА can sneak its menu in there as well. 
For the same reason, don't have "long" 
menus (1.е., menus with lots of items in 
them), even though the user can scroll 
through them. 

If you're faced with either situation, you 
probably need to rethink the application's 


Command 


Edit menu 


Command-Z Undo 
Command-X Cut 
Command-C Copy 
Command-V Paste 
Command-A Select all 


design. Hierarchical menus can help or- 
ganize a lengthy menu into shorter ones, 
but don't get carried away: А hierarchical 
menu that has more than two nested sub- 
menus at a time can become a problem, 
especially if the user has to backtrack to the 
parent menu just to change one of the se- 
lections. 

When you do have a menu with a goo- 
gol of items or one that's spawning sub- 
menus like mad, you may want to rethink 
whether to use a menu for the selection 
process. In some instances, a dialog box 
with a variety of selection controls might 
be better suited to the job. Don't be afraid 
to place user choices somewhere other 
than in menus. In Aldus PageMaker 4.2, 
you can select the body text's typeface, 
style, color, tracking, and alignment either 
from several hierarchical menus or from 
a single dialog box. In fact, PageMaker 
emphasizes that users can determine how 
they work with the program, because 
they can makethe same choice in two dif- 
ferent ways. 

Be consistent. One of the strengths of 
the GUI is that different applications act in 
familiar ways. For example, from the Find- 
er, [ can use Command-F (for Find) to lo- 
cate a file. From MacWrite II, the same 
keystroke finds a section of text, and in 
the Think C compiler it finds a variable 
name. The Open, Save, and Print com- 
mands are the same and use the same 
keystrokes, too. Be aware that Apple now 
reserves certain keyboard equivalents as 
common commands (see table 2) to guar- 
antee consistent behavior across all appli- 
cations. 

Finally, check out the design with real 
users. This gets back to that elusive “Іпш- 
itive" concept that I mentionedearlier. Try 
out a preliminary design with many users 
who have different levels of computer ex- 
pertise. Remember that an attitude adjust- 
ment is in order here: Don't wonder why 
the poor baffled user isn't getting it; rather, 
consider why the design isn't making the 
menu's function obvious. 

continued 
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superior communications package. Now, people withtheir ^ dealer. If you currently own PROCOMM PLUS, upgrade to 
sights set on communicating with Windows have a choice PROCOMM PLUS for Windows for just $69.00 by calling 
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Quick {racë Jor Windows 3.0 


The Scan & Paint 
& Autotrace Program 
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Bit Map 


Now you can scan, create, edit, print and even 
vectorize images — al with one program. You can 
work easily and quickly with large black-and-white 
images upto 4Mbytes such as logos, maps, clip 
arts and drawings. 

QuickTrace for Windows supports ScanJet and 
Scan Man scanners with full painting functions, 
and handles TIFF, PCX and Windows bitmap image 
Files, automatically converts into СОМ, EPSF, DXF, 
Micrografx PICIDRW and Adobe Al vector Files. 


ө Developed by 
7 79 4 Information & Control Lab. Co. 


Nakajima Bldg., 5F, 11-22, Shinjuku 5-chome, 
Shinjuku-ku, Tokyo 160, Japan 
Phone: 3-5379-7470 / Fax: 3-5379-7471 


Vector Based 
Graphics 


for Windows 
DOS versions (supports Autotrace function only) 
for DTP (аа, подам амне ) 


Convert into EPSF, CGM, Micrografx PIC, DRW 
for AutoCAD DXF 


PLEASE CONTACT: 212-605-2339 
OR SEE EGGHEAD NEAREST YOU IN U.S. 
CONTACT REFLEX IN U.K.: 0734-314611 


тт Mitsubishi International Corporation 
Technology Affairs Dept. 

520 Madison Avenue, New York, NY 10022 

Phone: 212-605-2339 / Fax: 212-605-1847 


@Quicktrace can input images scanned by Niscan, Logitec ScanMan and etc. €OEM inquiry welcome 
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Typesetting Software 
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For professional publishing and the power to produce high-quality technical 
documents, scientific notation, mathematical formulas, and tables, rely on РСТЕХ 


to make your work look its best. The next step beyond standard desktop 
publishing, РСТ Х is the difference between average and expert. You'll get 
professional typesetting at amateur prices. And with our new PC ТЕХ Systems, you 
get everything you need, with no extra costs. 


The PC TX System for Laser Printers includes: 


PERSONAL 
e PC TX апа PC Т Х/386, Version 3.1 
е Our screen previewer and laser printer drivers 


e .AAAS-TEX апа TEX Macro Packages EK 


e Free Technical Support INC 


For a free catalog and demo disk, call 415/388-8853. See the best for yourself! 
Personal ТЕХ, Inc. е 12 Madrona Ave. € Mill Valley, CA ө Fax: 415/388-8865 
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SOME ASSEMBLY REQUIRED 
LLIEE CXII] 


From my own venture with Mac share- 
ware, I've found that this can be a very 
humbling—and enlightening—experience. 
When I first released DepthKey, a utility 
that used only a pop-up menu, users com- 
plained about the interface. What seemed 
obvious or acceptable to me wasn’t to a 
lot of MacFolk. After several iterations, I 
finally had an easier-to-use interface de- 
sign, more features than I had thought the 
product could support, and satisfied users. 

Two good resources that focus on in- 
terface design are Apple’s own Human 
Interface Guidelines and Bruce Tognaz- 
zini’s TOG on Interface (see the bibliog- 
raphy). If you take as much effort in cre- 
ating an informative and useful set of 
menus as you do with the program code, 
chances are that people will use—and 
buy— your application. 

How important are these design con- 
cepts? Look at the lessons learned in con- 
sumer electronics. Why are many VCRs 
difficult to program? А lot of the trouble 
occurs because you have to punch many 
buttons just the right way or you botch the 
programming. Just to set my VCR's time, 
for example, I have to hold down one but- 
ton, poke at another, and then ratchet away 
on a third. This is easy? Some bright soul 
realized that rather than come up with con- 
voluted schemes of punching buttons on 
the VCR's panel, you could put menus on 
the TV screen. You use the remote con- 
trol's channel-selector buttons to move 
about the screen and make your choices. 
This setup makes sense to consumers— 
so much so that even nontechies now reg- 
ularly tape movies with their VCRs. You 
can do the same for your programs if you 
carefully engineer the ways in which your 
users work with them. BM 
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editor at large with a B.S. E.E. from Mem- 
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ciate Apple Developer. You can contact 
him on BIX as "tom thompson" or on Ap- 
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BARRY NANCE 


OPENING THE LINES 
OF COMMUNICATION 


he communications subroutines 
that are in the PC's ROM BIOS 
don't work. The problem isn't a 
little bug with a small work- 
around; the subroutines you in- 
voke with INT 14h just flat out aren't 
usable. These nonfunctional BIOS services 
for reading and writing characters through 
a COM port mean you usually have to 
build communications routines that write 
straight to the hardware. 

The INT 14h services have two serious 
flaws: Communication is unbuffered, and 
they don't respond to COM-port interrupts. 
About all you can do with INT 14h is set a 
data transfer rate. The BIOS functions 
burned into the PC drop characters when 
you try to read data from a modem. When 
І discovered this curious omission in the 
BIOS a few years ago, I did what I usual- 
ly do when I see software that doesn't 
work: I rewrote it. 

INT14.COM is a TSR program that 
takes just under 6 KB of RAM. The pro- 
gram replaces the OBh, OCh, and 14h 
interrupt vectors as it installs itself. You 
can unload the TSR from memory by run- 


А functional INT 
14h replacement fills 
the communications gap 
: in PC BIOS services 


ning it a second time with a /U command 
switch. 

I didn’t have to use a clean-room ap- 
proach to avoid copyright issues as I re- 
wrote that part of the BIOS. There was re- 
ally nothing about the existing code that I 
wanted to reuse. I did, however, make the 
API look the same as the ROM BIOS 
code’s API. You load the registers to use 
my functions the same way you would in 
calling the BIOS functions. I also enhanced 
INT 14h by adding additional services, 
and I expanded the API to include these. 

INT14.COM offers service subroutines 
for initializing COMI and COM2 with 
data-transfer-rate, parity, stop-bit, and 
word-length parameters. Y ои сап read and 
write characters to СОМ 1 апа COM2 
without worrying about dropped charac- 


ters. The read function will even tell you, 


‚оп a character-by-character basis, if a com- 


munications error happened. Such an error 
might be the result of a parity error, fram- 
ing error, or overrun. The read function 
returns a special value if the communica- 
tions buffer doesn't contain any new in- 
put characters. You can ask INTI4.COM 
to give you the current values of the Line 
Status Register and the Modem Status Reg- 
isters. 

INTI4.COM does what the ROM BIOS 
claims to do but doesn't, and it goes a step 
further. When you ask INTI4.COM to 
read an incoming character from the mo- 
dem, you have two choices. You can use a 
function that waits for the character ac- 
cording to the value in RS232 TIM OUT, 
a data item located at 0040h:007Ch in the 
BIOS data area, or you can use a function 
that returns immediately to your program 
If there are no characters in the buffer. 

INT14.COM also offers functions for 
purging the buffer of incoming characters, 
returning the number of unprocessed char- 
acters in the buffer, and toggling XON/ 
XOFF flow control. ІШ 


Zterm Is Z-Best 


Y ou'd think that in the mature Mac applications market 
there would not be room for yet another telecommuni- 
cations program. However, Zterm 0.9 makes room for itself 
by offering a boatload of high-powered features for a modest 
shareware fee of just $30. 

David Alverson's Zterm offers screen capture and УТ100 
emulation. It supports XMODEM, YMODEM, YMODEM-G, 
and ZMODEM file transfer protocols. Zterm's built-in 10-verb 
scripting language lets you build scripts that automatically sign 
you onto an on-line service, examine mail or messages, capture 
them to a file, sign off, and hang up the line. You can select an 
on-line service from Zterm's Dial menu, and Zterm will auto- 
matically find and execute a script file of the same name. 

For on-the-go MacFolk whose PowerBooks have only a 
small hard drive and a minimum of RAM, Zterm’s svelte size 
(197 KB) and sparing use of memory (450 KB) make it an 
ideal traveling companion. 


ZMODEM Meets Unix 


isi ere's the problem: You're using a Mac or a DOS machine 
connected to a Unix host by a serial line or modem. You 
want to movesome files (not necessarily text) between the two 
machines, so you need a protocol-based file transfer utility. 
What about ZMODEM? 

Chuck Forsberg's rz and sz are file transfer utilities for 
Unix that support ZMODEM. You don't need to be a system ad- 
ministrator; you can compile and install this software in your 
own file area. The source code is only 176 КВ--опе of the 
smallest Unix programs I’ve discussed in Software Corner. 

There is a catch: This is shareware, not freeware, so send in 
your $20 and get support from Omen Technology of Portland, 
Oregon. (The source code is available in “unix/listings” on 
BIX.) Forsberg is also the author of the YMODEM and ZMO- 
DEM protocols and some communications programs, including 
Professional- YAM (a Unix communications program for call- 
ing out to non-Unix systems). 


Editor’s note: Software Corner highlights public domain, freeware, and shareware programs. The programs are available in 
electronic format. See “Program Listings” on page 5 for details. We solicit your contributions. We pay $50 for any program we 
use. Write to: Software Corner, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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With RealFlex™ the QNX-based SCADA 
package by BJ Software Systems 

(a division of Baker CAC), 

operators can monitor and 

control remote well head devices 
throughout the Gulf of Mexico. 


QUANTUM SOFTWARE SYSTEMS LTD. 
175 TERRENCE MATTHEWS CRESCENT 
KANATA, ONTARIO, CANADA Қ2М 1W8 
TEL: 613-591-0931 

FAX:613-591-3579 

QNX 15 A REGISTERED TRADEMARK OF QUANTUM 
SOFTWARE SYSTEMS L TD. REALFLEX IS A 


TRADEMARK OF BJ SOFTWARE SYSTEMS. 
€ QUANTUM SOFTWARE SYSTEMS LTD. 1992 


® 


REALTIME OPERATING SYSTEM 


... thanks to ОМХ 


Severe storms used to put a real damper on offshore operations, especially when 
personnel had to be evacuated from production platforms. And without operators, the 
platforms just sat idle until the skies cleared. 


The bottom line is that shutting down production can cost $1.5 million per day. 
But that was before STORMAC (System for Texaco Offshore Remote Monitoring And Control). 


With this SCADA system, operators can now monitor and control offshore devices in real 
time from the safety of a land-based control center. 


Texaco now maintains offshore gas production 24 hours a day, whatever the weather. 


The QNX Operating System plays a key role in the STORMAC success story. 
Since QNX delivers rea/ realtime performance, PC SCADA packages like BJ Software's 
RealFlex™can compete with costly high-end hardware systems. 


From its unique modular architecture to its transparent fault-tolerant network, QNX gives 
system designers a host of high-performance advantages. And as a POSIX-compliant OS, 
QNX follows the standard in system portability. 


SCADA. Robotics. OLTP. POS. With an installed base of nearly 200,000 systems worldwide, 
QNX is the OS of choice for mission-critical applications. 


To find out how QNX can help you develop responsive realtime solutions, 
call 1-800-363-9001 (ext. 101). 


Architecture makes the difference.’ 
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BEYOND DOS 


JOHN BARKER 


WRITING A DEVICE 


INTERFACE FOR WINDOWS 


icrosoft's Windows environment 

has established new ground 

rules for PC software. Windows 

imposes unique challenges for 

device-interfacing software in 
particular: Interrupt handling, memory ac- 
cess, intermodule (software) communica- 
tions, and modularity mechanisms are all 
different in the Windows environment. In 
addition, addressing approaches need care- 
ful attention to protect Windows code in- 
vestment as new Windows versions be- 
come available. 


What Hath Windows Wrought? 
While writing device-specific software un- 
der Windows presents challenges differ- 
ent from those presented by DOS, Win- 
dows offers unprecedented dynamic mod- 
ularity and coding consistency. Thus, while 
the Windows environment introduces chal- 
lenges fordevelopers, it also employs and 
enforces coding and usage standards that 
lead to the creation of code that is highly 
reusable. 

Recognizing that true reusability and 
sensible object-oriented support are im- 
portant to Windows success, Microsoft es- 
tablished conventions to help developers 
take maximum advantage of Windows' 
capabilities. However, complying with 
those conventions imposes a burden on 
software developers who wish to use this 
new software environment to accomplish 
actions that are not completely envisioned 
іп early Windows versions (e.g., for con- 
trolling and interacting with plug-in, real- 
time devices). 

Under DOS, the programmer has almost 
complete control over interactions with 
any type of standard or nonstandard de- 
vice. Interrupt service, data-space alloca- 
tion, and communications between tightly 
coupled code segments (e.g., applications, 
libraries, drivers, and TSR routines) are 
all specified by the developer. DOS par- 
ticipates little in managing and control- 
ling those aspects of device interaction. 

Windows, on the other hand, wants to 
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cooperate with, if not directly control, the 
handling and management of interrupts, 
data locations, and dynamic linking of 
code segments that may or may not be 
tightly coupled. Where the DOS program- 
mer established all the external interac- 
tion rules, the Windows programmer must 
follow the Windows rules to accomplish 
the same functions. 

No longer can a device be considered 
just a functional add-on; the prudent de- 
veloper must carefully consider how to in- 
volve Windows in effecting specific de- 
vice actions. 

Windows must be made aware of inter- 
actions that once were the sole province 
of the device-specific application. Part of 
the challenge in using such devices lies in 


Windows poses unique 
challenges when writing 


device drivers 


effectively employing operating modes 
that are alien to (or at least outside) the 
Windows worldview. In fact, you could 
turn the analogy around and discuss the 
challenge of accessing physical device ca- 
pabilities that are not recognized by Win- 
dows’ model of a device. In essence, Win- 
dows is blind to those capabilities, and the 
burden falls on the programmer to access 
Windows-unknown features using Win- 
dows constructs. 


Allow Me to Interrupt 

The Windows interrupt structure places 
the mouse, keyboard, and display at the 
top of the interrupt-service queue. Thus, 
using the mouse or pressing a key rips the 
PC’s attention away from another periph- 
eral device, even though that device may 
be interacting with the PC on a critical, 
real-time task that should not be easily or 
frequently interrupted. 

This interrupt hierarchy makes sense 
when the objective is to respond quickly to 
operator directives issued by mouse or 
keyboard actions. However, it places se- 
vere demands on the real-time program- 
mer who is attempting to move data rapid- 
ly and reliably between the peripheral de- 
vice and the PC. Similarly, Windows’ han- 
dling of such interrupts is modeled on the 
simpler devices that are normally con- 
nected to a PC. 

With the potential for multiple inter- 
rupts and multiple levels of interrupts, 
plug-in devices introduce the need for cre- 
ative real-time servicing in the Windows 
environment. Because Windows wants to 
participate in the handling of such inter- 
rupts, there is a built-in overhead that can- 
not be easily circumvented (if you were 
to attempt it at all). 

The inescapable conclusion ts that re- 
liably handling real-time input and output 
streams requires a Windows-sensitive pe- 
ripheral. This means that the peripheral 
must be designed to work with relatively 
long interrupt-service latencies. Thus, the 
Windows operating-environment interrupt- 
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service approach has direct and signifi- 
cant impact on peripheral-device archi- 
tecture and hardware. 


Thanks for the Memory 
Another difference between DOS and 
Windows is in memory handling. In its 
more elaborate addressing modes of op- 
eration, Windows prevents its applications 
from knowing the specific memory loca- 
tions being used. It does this to facilitate 
virtual memory management and to allow 
applications to share host memory. While 
this is desirable from a PC management 
viewpoint, it introduces a serious prob- 
lem: How does an application tell the ex- 
ternal device where to bring in its data? 
There are no universal answers to the 
old hidden-memory trick, but at Data 
Translation we have found protocols that 
work. Such conventions as centralized 
request and grant of memory, coupled 
with appropriate memory lockdowns, go 
a long way toward helping applications 
work with devices that know only to get 
their data from specific memory locations 
in the PC. However, this is not the entire 
answer, because the most demanding pe- 


memory handling. 

Add that mode of operation to Win- 
dows' inherent memory hiding, and the 
problem becomes even more difficult. 
Now, both the application and the host- 


nother 


difference between 
DOS and Windows 
is in memory 
handling. 


resident device-specific software must 
know how to handle the filling and emp- 
tying of memory locations. These loca- 
tions alternate between available and non- 


ripherals virtually mandate asynchronous available as Windows manipulates and 


coordinates memory requests to maximize 
use of limited internal memory. 


Is Anybody Listening? 

Another difference between DOS and Win- 
dows lies in intermodule communications. 
Here, the Windows environment offers 
both constraints and flexibility. Several 
mechanisms are available for different pur- 
poses, including synchronous, asynchro- 
nous, and interapplication communica- 
tions. Depending on the type of external 
device and the service being requested, 
each mechanism is useful. 

Synchronous communications serve 
well for immediate commands (e.g., con- 
figuring a peripheral or preparing for a 
subsequent real-time activity). Asynchro- 
nous communications facilitate parallel 
activities (e.g., processing acquired data 
while simultaneously acquiring more data). 
Asynchronous communications are im- 
plemented via semaphores and signals, 
and they use Windows' ability to post mes- 
sages to a receiving window (a Windows 
activity). Interapplication communications 
can occur in two ways: through DDE 
(which is a one-way-at-a-time mechanism 
for sending data from one application to 


GREAT THINGS COME IN SMALL PACKAGES 


This powerful print server 
can tackle your biggest 
network printing problems 


Ш Connects any parallel printer directly 
to your Ethernet LAN 


B Fully Novell Netware 286 and 386 
compatible 


Ш Can attach їо 8 file servers simultaneously 
B Fast and easy to install 


Ш Combines high-speed printing and 
exceptional printer control 


Ш Supports encrypted passwords, 
forms, notify, cancel, and others Ethernet port 
available in thin 


or twisted-pair 


Ш Full one-year warranty and unlimited 
free technical support 


B Made in the U.S.A. 


Status LED ы 


Power jack 


Parallel port 
plugs directly 
into any printer 


Press switch 
to print status 


Serial port can be 
input or output 


«2, ROSE 


9 ELECTRONICS 
1-800-333-9343 


Make the Rose Connection 


10850 Wilcrest Drive * Houston, Texas 77099 е Phone (713)933-7673 • Fax (713) 933-0044 
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Life in the wild can be pretty tough these 
days. Without the necessary ancient- 


4 forest habitat to live in, some species like 


the northern spotted owl of the Pacific 
7 Northwest are severely threatened. 


| At the Sierra Club, we believe that these 


ЖЖ owls and the ancient forest eco- 


| systems they depend on need our 
help. The Sierra Club's workto per- 
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them the range they need to help their 
population grow. 


To learn more about our work protecting 
the forest habitats of endangered species 
such as the northern spotted owl, please 
write us at: 


Sierra Club 

Dept. PB 

T30 Polk Street 

San Francisco, CA 94109 
(415) 776-2211 
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another) or through OLE (Object Linking 
and Embedding). 

OLE enables two applications to coop- 
erate in one application session. Regardless 
of the particular communications used, the 
programmer has to force his or her spe- 
cific communications to fit the Windows 
communications model. Even if specific 
device-related communications are criti- 
cal to proper performance, those commu- 
nications must fit into the Windows struc- 
ture. Їп some settings, this imposes a 
communications-handling ambiguity or, 
worse, special-purpose communications. 

Some development aids (e.g., Visual 
Basic) do not implement a full range of 
communications and further limit the range 
of communications that the programmer 
can use with peripherals. Careful design 
in this area goes a long way toward ex- 
tracting the best possible performance from 
Windows-based software. 


Future Prospects 

Windows will evolve to achieve ever-in- 
creasing performance on more platforms. 
Some of that evolution is already public 
knowledge, such as Win32 (the 32-bit ver- 
sion) and Windows NT (New Technol- 


High Performance. 
Multimegabyte Disk Emulators 


NEW MODELS / LOWER PRICES 
e Floppy Drive and multimegabyte 
emulators for ISA bus computers 


e 180K to 14 MB capacities 


е EPROM, Flash ог SRAM technologies 


ogy), the generic-platform kernel. Pro- 
tecting those who invest in Windows de- 
velopment requires foresight and careful 
interface software design so that those im- 
plementations aren’t invalidated by 
these evolutionary improvements. 

For example, data types need to be care- 
fully chosen and used. You must decide 
the absolute minimum of Windows ser- 
vices to use while hoping that Microsoft 
will continue to support those you choose. 
Data structures need to anticipate Win- 
dows evolutions so that software that once 
worked on a 16-bit machine doesn’t break 
when Windows moves to 32 bits. 

Data Translation is dealing with these is- 
sues in several ways. We choose and use 
data types that are invariant under different 
addressing modes. We use basic Windows 
services and do so carefully to avoid side 
effects detrimental to software reliability. 
We establish data structures that are im- 
mune to addressing modes and word sizes. 
And we characterize generic external de- 
vices with sufficient flexibility to encom- 
pass a wide range of future features. 

For the first time, peripheral software 
must be robust and facile in a user-friend- 
ly environment. This change in approach, 
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binary mode. 


e Autobooting, Single or Dual disk 


emulation under PC or MS DOS 


е List prices from $195 


CURTIS, INC. 
418 West County Road D * St. Paul, MN 55112 
612/631-9512 FAX 612/631-9508 


Suite 104 
Carrollton, TX 75006 
214-242-9696 


PC DOS is a trademark of IBM; MS DOS is a trademark of Microscoft 
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ГІ Award winning 
Windows appli- 
cation software. 
Picture Publisher 

LE for full-featured scan- 

ning and editing. 


[] Transparency mode. 


O 4 and 8 bit gray scale, and 


LJ Serial interface -- No inter- 
face board required. 


0 Seamless image stitching. 


e. 
* NISCA Incorporated 


1919 Old Denton, Rd. 


mandated by Windows, is painful. Many 
issuesthat never were a concern now need 
to be addressed comprehensively and cor- 
rectly. Software design now encompasses 
much more than just implementing tim- 
ing diagrams and control structures. А 
more complete design that includes data 
management must be defined, and you 
must do so well before any coding occurs 
to ensure that the resulting code will be 
both interoperable and reusable. 

Windows holds out the promise of true 
modularity if your programs use it care- 
fully and with an eye to the future. Win- 
dows also presents the specter of complex 
software that's too unreliable and too slow 
to meet even primitive throughput stan- 
dards. Those who learn the differences be- 
tween developing for DOS and developing 
for Windows and take advantage of Win- 
dows benefits will reap the promise and 
avoid that specter. Ш 


John Barker is vice president of engineer- 
ing at Data Translation, Inc., in Marlbor- 
ough, Massachusetts, a manufacturer of 
PC data acquisition and image-process- 
ing boards. You can reach him on BIX c/o 
"editors. " 


TRUE 24-BIT COLOR 
SCANNER, MADE AFFORD- 
ABLE FOR Win 3.1. 


Professional Quality 
50 to 400 dpi 


NISCA Corporation 
2-13-4 Yoyogi 
Shibuya-ku, Tokyo 
Japan 151 
03-3374-7881 
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These days, you can spend far too much time investi- 
gating, gathering, digesting and organizing technical data. Мате 
Which is why there's Datapro. We distill all the material Tite/Dept. 
you need to make smart decisions about information Address 
technology. Our reports, available in print and electronic Cit 
formats, are timely. Thorough. Accurate. And objective. The 
last word on the subject. For a free sample report, call us /' 
today at 800-328-2776, Ext. 2777, or mail or fax this coupon. [) АТАРНО 
Unless you actually enjoy doing unnecessary work. i The las | word. 
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States Zip 


Phone 


Datapro USA * 600 Delran Parkway, Delran, New Jersey USA 08075 “ Tel: 609-764-0100 Fax: 609-764-2812 FAT 
Datapro International » McGraw-Hill House, Shoppenhangers Road, Maidenhead, Berkshire, England 51.6 2QL » Tel: +44 (0) 628773277 Fax: +44 (0) 628 773628 Н, | 


See us at PC Expo, Booth 42570 
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Migrating Backups 


'm getting an almost-new 3865Х com- 
puter with either DOS 4.01 or 5.0 and 

an 80-MB hard drive. My present system 
Is a 286 with a 287 math coprocessor, a 
40-MB hard drive, 1.2-MB and 360-KB 
floppy drives, and two COM ports. Be- 
cause I use DOS 3.3, I had to split the 
hard disk into two partitions: C is 32 
MB, and D is 8 MB. 

Both C and D contain programs and 
data that I want to transfer to the new computer. I back up 
my hard disk at regular intervals; I always have two sets 
of complete backup disks. My questions are: Does DOS 
4.01 or 5.0 recognize DOS 3.3 backup disks? Will there 
be a problem using the old drive D backup disks to restore 
files to the new C drive? The C drive is partitioned as one 
large 80-MB drive. I have Traveling Software’s LapLink 
Ш and LapLink Pro. 

Any suggestions would be highly appreciated. 

Hanspeter Nafzger 
Kloten, Switzerland 


As a practical consideration, you should opt for DOS 5.0 
for your new system. It has better memory management 
features than previous versions. Also, DOS 5.0 will recog- 
nize the backup disks created using DOS 3.3 and restore 
the data from them. 

І recommend you use LapLink first to transfer all your 
files to the 386SX-based computer. You can simply direct 
LapLink to copy whole subdirectories to any drive regard- 
less of how it's partitioned. Then, after you are certain 
that the 3865 X is running well and your files are intact, 
you сап back up the new C hard drive to floppy disks. Do- 
ing the backup from the new computer will be faster, and 
your 266 will still be available as the ultimate backup. 

—Stan Wszola 


Windows à la Mode 


have a Novex 33-MHz 386 with 4 MB of RAM, a 125- 

MB IDE hard drive, an ATI VGAWonder XL card with 
512 KB of VRAM (video RAM), and an Aamazing 1024- 
by 768-pixel monitor. The computer uses the 386CD4 
motherboard with an AMD 386 and the CS2310 Peak DM 
chip set. 

I am using DR DOS 6.0 and have configured the 
EMM386 memory manager to put most of everything in 
upper memory. This includes drivers for a bus mouse, a 
scanner, the Digital Research cache program, and Super- 
Stor for the D partition on the hard disk. This leaves me 
with almost 618 KB of base RAM for DOS programs. It 
also means, however, that I can use Windows 3.0 only in 
enhanced mode. 

Why should I need any other mode? Am I correct in as- 
suming that standard mode is mostly for using certain 
DOS programs from inside Windows? The programs I use 
the most are Ami Pro 2.0 and CorelDraw, although I also 
use XTree Gold and AutoSketch with Windows. Quattro 
Pro, however, causes a conflict. 

Roger Lavis 
Lachute, Quebec, Canada 
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You can happily run all your Windows- 
and DOS-based programs in enhanced 
mode without ever needing to switch to 
standard mode. Enhanced mode gives 
you the maximum available resources of 
Windows. Running in standard mode 
will give you Slightly better perfor- 
mance, at the cost of disabling multi- 
tasking and preventing the use of SWAP- 
FILE for temporary storage. 

You can't run in standard mode with 
| your current configuration because you 
are using ЕММ386. Only Quarterdeck's QEMM-366 will 
let you run Windows in standard mode. If you want to run 
in standard mode, you must edit your CONFIG.SYS file 
and delete or disable the statement in the line for your 
EMS driver. Then reboot and run Windows with the com- 
mand WIN /5. 

Your problem with Quattro Pro is because its PIF (рго- 
gram information file) is not properly configured. Fire up 
the PIF editor and check the amount of memory available 
to the Quattro program. Quattro Pro requires a minimum 
of 512 KB and is much happier with more. It is designed 
to run оп any PC (e.g., 8088, 286, and 386) and makes the 
maximum use of base system memory. You'll have to ex- 
periment to find the best memory setting. Also check what 
mode you're running Quattro Pro in (either text or graph- 
ics) and set the correct mode in the Quattro PIF. 

—Stan Wszola 


Where's the Unix 


am trying to locate a copy of the Unix clone Coherent 
from Mark Williams Co. This product was discussed by 
David Fiedler in “Not Quite Unix" in the November 1990 
BYTE. I cannot.seem to contact the distributor in Eng- 
land. Can you give me the company information? 
David Wilson 
Norfolk, U.K. 


Coherent is now available in two versions: one for 286- 
based computers and a recently announced version for 
386-based machines. Although you won 't find TCP/IP 
networking or the X Window System bundled with these 
versions, you will find full multitasking and most of the 
Unix utilities, including UUCP and E-mail. This isn't bad 


for a cost of around USS$100. The 286 version is limited to 


very small programs (small-memory model), but the 386 
version uses the standard Unix flat-memory model. The C 
compiler is excellent. 

Contact Mark Williams Co. at 60 Revere Dr., North- 
brook, IL 60062, (800) 627-5967 or (708) 291-6700. In 
the U.K., the number to call is 91-427-6430. —Ben Smith 
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UNIX is changing the world of computers, 


the world of business - quite simply, 
changing the world. It's revolutionizing 
office automation. It's required for U.S. 
government computer contracts. It's the 
backbone of information strategies 
worldwide. 


That's why you need ÜnixWonib - the 
magazine that keeps you up to date on the 
rapidly changing world of open systems 
computing. Each issue brings you the latest 
product trends and technical advances that 
can affect your business. The inside story on 
some of the biggest high-tech companies. 
Easy-to-understand programming tips and 
tutorials that can help your company use 
UNIX to its fullest. And unbiased hardware 


If you're into UNIX, you need 
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and software reviews to help you invest 
wisely when you buy. 


UnixWorip's in-depth features go beyond 
dry technical facts to show how the pieces fit 
together – to tell you what's important about 
the advances and strategies that are 
changing your world. And UnixWortp 
consistently offers the freshest, most down- 
to-earth writing that you'll find in any 
computer publication. 


Subscribe today and recieve the next 12 
issues of ÜNIXWoRID for just $18.00 — half 
the regular newsstand price. Save even more 
by ordering for two orthree years. You cant 
lose- every subscription to UnixWortp 
comes with a no-risk guarantee*. 


'UnixWorto's no-risk guarantee: If not satisfied, cancel and receive a full refund far the balance of your subscription. 


UNIX is a registered trademark of UNIX System Laboratories, Inc. 


Subscribe now! 
Call toll-free: 


1-800-257-9402 ext. 29 
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UNIXWORLD 


McGraw-Hill's Magazine of OPEN SYSTEMS COMPUTING. 
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Corporate office: (216) 434-3154, FAX (216) 434-1409, 662 Wolf Ledges 
Pkwy, Akron, ОН 44311 U.S.A. International: Australia/Interworld Elec- 
tronics 03-563-7066, Canada (Western)/Interworld VCR 604-984-4171, 

England/Diamond Point international 634-722-390, Finland/Lab Hitech 
OY 358-0-804-2522, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems 06181/75041, Israel/ 
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Korea/Sam Boo Enterprise Co. 02-678-7457. IBM РС-ХТ, AT and PS/2 are registered trademarks of IBM Corp. 
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BUYER'S GUIDE 


Mail Order 
The latest offerings from vendors supplying products of all 3 1 4 
leading manufacturers at extremely competitive prices. 


Hardware/Software Showcase 
- 1 This categorized four-color display section makes 
| EM it easy to find Hardware and Software products from a 3 4 6 
c DUAE ) wide variety of manufacturers and suppliers. 


Buyer's Mart 

From Accessories to Laptops to Word Processors, 
you can easily find the dealers you are looking 356 

for in this directory of products and services. 


4 
T 
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A. mrt." 


A s a kid, you were blessed with the inalienable right to 
have fun. But, as you became older, the powers that be 


felt you were having a bit too much fun. 
So they began taking it away. 


Evil devices like presentations, alarm clocks, and 
overtime made their way into your life. And, before you 


knew it, all that was left of your fun was the company picnic. 


Well, at MicroProse, we think it’s time you had fun. Real 
fun. And the quickest way to get your fun is to run out and 
buy a MicroProse computer game. Because our exciting 
games can have you doing things you never imagined, even 


in the most boring of board meetings. 


F-1 1 7A STEALTH FIGHTER™ 


Squeeze into the cockpit of the 
worlds most elite fighting 
weapon and leave the 


tranquility of the workplace behind. 


Through dramatic gameplay and spectacular night 
graphics, the F-117A will let you experience first-hand the 


thrills of modern aerial combat. 


Penetrate enemy airspace without being seen. Tangle 
with opponents in vicious dogfights. And feel the pressure of 
your deadlines disappear into the flames of an exploding 


enemy fighter. 
Circle 173 on Inquiry Card. 
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: . - 4 THE NEXT TIME YOU FIND YOURSEU 
THE FUN Our Or EVERYTHING, RUN Our А 


RAILROAD TYCOON™ 


Weve known for years that you should be making the 
big decisions. Thats why, in Railroad Tycoon, we let you build 
a sprawling railroad empire complete with trackside ventures, 


stockholders, and industries. 


Your responsibilities will include 


overcoming natural catastrophes. 
Outguessing famous rail barons in 
rate wars. And moving 
cargo to towns 


in need. 


Circle 174 on Inquiry Card. 


GuNsHiP? 2000 


We're pretty sure 
that your frequent flyer 
program doesn’t include 


gut-wrenching helicopter combat action. 


Thats why, in Gunship 2000, you'll fly the unfriendly 
skies of the Persian Gulf and Central Europe, commanding 
five of America’s most powerful copters on hundreds of 


perilous combat ‘missions. 


THINKING THAT THEY VE TAKEN 


{р BUY A MICROPROSE COMPUTER GAME. 


Missions that include niceties like missiles, 
rangelinders, and anti-aircraft weapons. All designed to 


make your flight as unsafe and uncomfortable as possible. 


Circle 175 on Inquiry Card. 


Sip MEIER'S CIVILIZATION" 


So you're already making the big decisions. Well, 
let's see how you fare with enormous decisions. World- 


shaking decisions. 


In Sid Meiers Civilization you'll control the destiny of 
your own empire from the founding of its first cities on 


through to the space age. 


You'll direct scientific developments, economic 
growth, social and industrial reform, and military might. 
And you'll even compete for resources and living space 
against such historic giants as Napoleon or Julius Caesar. 


Hows that for a resume builder? 


Circle 176 on Inquiry Card. 


DARKLANDS™ 


You thought office politics were 
cutthroat. Try battling some 
bloodthirsty robberknights 
* or mythical beasts in the 


mysterious Darklands. 


Across the sinister 
" landscape of 15th Century 
Germany, you'll face the 
Middle Ages as people 
believed it to be. Your 
quest for fame and fortune will take you through raucous 
city streets to the terrifying sabbats of witches. АП 
brought to life in watercolor-style graphics and 


spectacular animation. 


Its perfect.training for battling the evil forces of the 


working world. Circle 177 on Inquiry Card. 


THE FUN STARTS HERE 


Reclaim the fun they took away from you so long ago. 
Call MicroProse today to order your complete game 


catalog. Or, visit your nearest retailer and pick up a game. 


1-800-879-PLAY 


M-F 8:30-5:30 EST 


You never know. You might find that they haven't taken 
the fun out of everything. At least not yet. 


™ 


o SOFTWARE 


SERIOUSLY FUN SOFTWARE 
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Rex Nebular is on his way! 


ENTERTAINMENT © SOFTWARE 


©1992 MicroProse Software, Inc. ALL RIGHTS RESERVED. 


1-800-879-PLAY 


Circle 178 on Inquiry Card. 
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ыт = n SEGMENT e sri .:: 
Coming soon for IBM PC Compatibles! 
For more information about exciting MicroProse products, 
cal 1-800-879-PLAY 


© 1992 MicroProse Software, Inc. ALL RIGHTS RESERVED. 
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Purchase direct! No 


middleman! No markup! | & 


4 100% no dish, 30 day 
money back guarantee. 


TRUST THE 5. 
EXPERTS: 


ELTECH I aem Best Buy! 
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: dx aux HFS 
Oleg ad AT 3 t [re 


100% О.С. & burn in. DOS 5.0 


& Windows 3.1 installed. 


' Gold authorized Novell Reseller, our 
Certified Engineers can help work out 


your network requirements. 


386SX-20 | 


Model 2200 е 
3865Х-20 SA. 
2MB RAM 0. 
32K cache 

80MB SVGA 


тет 81,299 | 


+h 
Sera ay, 


{ | | 
| 


braun Distr 6 604-275-1 H9 
Fax: 510-438-0663 


$1,399 


Call and order jet today m 


Model 9870 6 
386DX-25 “А SA 
2MB RAM «Л 
64K cache 

80MB SVGA 


Government Purchases Welcome 


GSA Contract No.: GS00K91AGS5086-PS01 


The Intel Inside Logo is a trademark of Intel Corporation. 
All other trademarks are registered to the respective companies. 


Sales tax, shipping & handling are extra. Eltech ad 7/92 V.1 
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6 Months ON -SI TE ЕЗ ervice 


"v time е toll Ш free beatius жыла. 
1.2MBfloppy, high-speed HD, 2 serial 


386DX-95 | 


| System " 81, Ai 


Erm 


ық be КЕС 


& 1 parallel ports, SVGA card w/512K, 
baby desktop case, 101 keyboard, 
| 14 теі monitor 1 UA X768 0.39mm. 
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MICROSOFT ® 
WINDOWS: 
COMPATIBLE 


" All ғын сап be -—— to your exact 
specifications and our trained specialists 
are available to discuss your applications 
and make system recommendations. 


P ” Additional savings are available on upgrades to 


hard drives, monitors, and popular accessories. 


All systems MADE IN USA. 


486SX-25 | 486DX-33 


Model 4200 E Model 4330 | 
4865Х-25 B, | 486DX-33, 4MB Internal | 
2MB RAM = ©? ВАМ, 128К сасһе, 

8K cache Ү 200МВ HD, SVGA 
120MB SVGA System 


. 52,1 199 | 


ORDER NOW АМО RECEIVE E $599 VALUE FREE 
MS® DOS™ 5.0, Windows™ 3.1, Microsoft® Works™ 


for Windows™, Microsoft® Serial Mouse, Mouse 
Pad and Anti-Virus shareware by McAfee 


Ру M مج‎ Е 4 P. 
CH RESEARCH 1 
, 47266 Benicia St., Fremont, CA Kins 
Circle 168 on Inquiry Card. 
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Volante Seri es و‎ | 
af high speed graphics boards. 


All Volante high speed graphics boards offer: 
e Built on ISA, MicroChannel or VME bus 
e Video memory upgrades to 4 MB 
е Program memory upgrades to 4 MB 


е Razor sharp resolutions from 1024x768 up to 
1600x1280 
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е Blazing color selection from 8-bit to 24-bit true color 


e Optional TI TMS34082 floating point processor for 
enhanced 3D acceleration 


e Superior speed of the TI TMS34020 graphics engine 
paired with National Design's advanced ASIC technology 
е LIFETIME WARRANTY - no gamble here! 


Whether your game is CAD, Microsoft Windows, graphic arts, multi-media or medical 
imaging, Volante has a card for you at a fraction of the cost charged by the competition. 


‚бай 800-253-8831 now for information 


; | | | NATIONAL DESIGN, INC. —— 
-on the breathtaking Volante series. 9171 CAPITAL OF TEXAS НУУҮ, 14230 
Phone: 512-343-5055 Fax: 512-343-5053 


AUSTIN, TEXAS, 78759 
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АНА A RA R MN Moculess Upgradeabies | | 
| "Әлеге: ctc SA nd computer. Unlike conventional modular 


м АУ deable systems from other Com- 
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NA “Дт ч" 
DE TA Starflex system at a fraction of the cost- 
ЖАШ, ‚ Lode In Ihe Future all the way from 386DX to 486SX or 
ME A T Y A EUN 486DX, at any clock speed. 
n Ақ pane ric ВОНА: vA Thanks to our unique non-proprietary 
i: 5,0 ЧГ you; change your. incor "any, s Moduless Upgrade design, LodeStar 
АУ ожа безде en Жат қ Starflex systems can be upgraded by 
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sS Support iGubgrádeór fnódify. s this every system is individually pre- 
^ OUT. vete ALPES gag PNG 
ХАЛАТДА АА АМАЧ АЛА МӨ ныл tested and burned-in for 72 hours prior to 
МАМАН c CMS SACS Su АТАН AUNT shipment And of course, we stand be- 
2 AUA FREE HFETIME 222 seyn hindour quality with our comprehensive 
CORE ды NIA A ua ёл | Five-Way P | 
wee a с bl Me 5 P » | ay Personal Guarantee. You will 
"Y. ы "Atho igh»ye ўз Will probably. never i Le РАР ` | ! = ; қ 
P Үе tas ong ауа ene 2 Д: | Ем с" сее E quality ali the way Шот Eur 
MAGO ite. Ad 1 Бе онорон Ву а / Star View SVGA Non-Interlaced Monitors 
АЛ, ^ 10076. Jeu GEI тат with flicker-freeimage, toourownStarKey 
Anf A AA жы» САБ Fated i v extended keyboards. And we pack in 
DUI) (TT 2-YEAR: Ea ae CAEN, even extra value by pre-loading MS DOS 
^ 277b s PARTS WA PANTY os 5.0&Windows3.0, as well as a Hi-Res 400 
Ys y wg. eus. ÀJ . 
erra jour Locos dapi De eov. : DPI serial mouse on every system. And 
5 уя лт V ours 00%. Beis алан any, A our systems con be upgraded to include 
DC with fastiürn er ndonànyieplace- .—. optional cache, RAM, more hard disk 
а Б К SC es n capacity, larger monitor, and a host of 
AF EC PREEN AEI Ok other enhancements you may require. 
rn SER м H NOR S XR E Add it all together - stellar performance, 
JOE ` ON-SITE SERVICE: AE is brilliant quality, and guarantee that out- 
~ ХА r Fora. fill ойе year айар} pun iram. ^ shines all others -and you've gotLodeStcz 
^^ Mes БАЛА the added security of Our... | 
; CoasHo-GoGs i FREE of об-е Sefwfoe = PU 


xa ғ 
Pipe S A xt TE ле 


eng е2 if = 


| Sud 


= 


a Aah 
A аЬ Ч 
FE i DRM 


TO. А 
тұла EI 


he 


4 * 
* 


1%” 
Ж - 


eR ы а 


M. 
LS “ 

-” 

г" > 


ANAK 


LodeStar 386-40C LodeStar386-33C | Іодейа 386-25 - 


AMD 80386/40 Processor Intel 80386/33 Processor Intel 80386/25 Processor 2 
64K Cache RAM (Expandable to 256К) 64K Cache RAM (Expandable to 256K) 4MB RAM (Expandable to 32MB) | 
4MB RAM (Expandable to 32MB) 4MB RAM (Expandable to 32MB) 85 MB IDE Hard Drive w/Cache Al 

125 MB IDE Hard Drive w/Cache 125 MB IDE Hard Drive w/Cache Teac 1.2МВ 5.25" & 1.44MB 3.5" Drives in 


Teac 1.2МВ545 & 1.24MB d. Drives Teac 1.2MB 5.25" & 1.44MB 3.5" Drives 1 MB SVGA Non-Interlaced Color card 
1 MBSVGA Non-Interlaced Color card 1 MBSVGA Non-Interlaced Color card 14° Sar View 1024 NI SVGA Monitor 


14° StarView 1024 NI SVGA Monitor 14° St View 1024 NI SVGA Monitor Std for 72 Hz Flicker-Free Disp! 
(VESA Std for 72 Hz Flicker-Free Display) | (VESA Std for 72 Hz Flicker-Free Display) Ма | parallel, & 1 Game um 
2 Serial, 1 parallel, & 1 Game Port 2 Serial, 1 parallel, & 1 Game Pot | MS DOS 5.0 & MS Window 3.0 w/Manual x 
MS DOS 5.0 & MS Window 3.0 w/Manual | MS DOS 5.0 & MS Window 3.0 w/Manual Starkey 102 Keyboard V * 
Starkey 102 Keyboard Starkey 102 Keyboard Hi-Res Serial Mouse TA 
Hi-Res Serial Mouse Hi-Res Serial Mouse D», 


Desktop CPU case (Verticals optional) Desktop CPU case (Verticals optional) Desktop CPU case (Verticals optional) 


StarFlex 386-40 Cache | StarFlex 386-33 Cache | StarFlex 386-25 Cache УЯ i ГЫР r 
Upgradable Series Upgradable Series Upgradable Series TS, | 498 
91589 $1659 $1569 2 ee 
Upgradable to 4865X-20, 486-33/50. Upgradable 0 40 Mhz & 486SX-20,486-33/50 64K Cache RAM (Expandable to 256k) ХА, QUI 
Upgradable to 33/40 Mhz & 4865Х-20, 486-33/80. ем d * | 

LodeStar 486-50 EISA | ^ LodeStar486-50C LodeStar 486-330 LS 9% 
$3429 $2219 $1989 A 5 


ъ 
TN 


Intel 80486/50 Processor w/8K Internal | Intel 80486/50 Processor w/ 8K Internal Inte] 80486/33 Processor w/ 8K Internal 


A 


Cache & Built-in Math Coprocessor Cache & Built-in Math Coprocessor Cache & Built-in Math Coprocessor . A y A д 
256K Cache КАМ 2 x 32 Bit Local Bus Expansion Slots 2 x 32 Bit Local Bus Expansion Slots [^ { 
8 MB RAM (Expandable to 32MB) 60ns | 64K Cache RAM (Expandable to 256K) 64K Cache RAM (Expandable to 256K) К У 
210 MB Hard Drive w/Cache 4MB RAM (Expandable to 32MB) 60ns AMB RAM (Expandable to 32MB) 60г5 he, А 
IDE Cache Controller Card | 125 MB IDE Hard Drive w/Cache 125 MB IDE Hard Drive w/Cache 2 к 


Teac 1.2MB 5.25" & 1.44MB 3.5" Drives | Teac 1.2MB 5.25" & 1 44MB 3.5" Drives Teac 1.2МВ5.25 & 1.44MB 3.5" Drives 
Orchid Pro Designer IIs IMB SVGA Card 1 МВ SVGA Non-Interlaced Color card 1 MB SVGA Non-Interlaced Color card 


14” StarView 1024 NI SVGA Monitor 14 StarView 1024 NI SVGA Monitor 14" StarView 1024 NI SVGA Monitor ^^ 161*,1,919,9.10.395. NO en erf 
(VESA Std for 72 Hz Flicker-Free Display) | (VESA Std for 72 Hz Flicker-Free Display) (VESA Std for 72 Hz Flicker-Free Display) мағын n FU a EET) ЫРЫ ЫРКЫ ЧЫДЫ 
2 Serial, 1 Parallel, & 1 Game Port 2 Serial, 1 parallel, & 1 Game Port 2 Serial, 1 parallel, & 1 Game Port SUNT ОМ 
MS DOS 5.0 & MS Window 3.1 w/Manual | М5 DOS 5.0 & MS Window 3.0 w/Manual | MS LOS 5.0 & MS Window 3.0 w/Manual Жы: 
Starkey 102 Keyboard Starkey 102 Keyboard Starkey 102 Keyboard E 
Hi-Res. Serial Mouse Hi-Res Serial Mouse Hi-Res Serial Mouse 3 
Choice of Vertical CPU Case Vertical or desktop Case Mid Vertical or Desktop Case ^ 
486-50 CADstation 486-33 WINstation ^ 
LodeStar 486-33 EISA ` $3629 ^ $2399 
$3079 8 MB RAM & 210 MB Hard Drive 8 MB RAM & 210 MB HD. 
17 SVGA Color Monitor, 32 Bit Local Bus SVGA Color Card 
32 Bit Local Bus SVGA Color Card (1 MB RAM & Provide 32.768 Colors) 
(w/1 MB RAM & Provide 32.768 Colors) 


Circle 186 on Inquiry Card. 
“Mid & Full Verticals may be additional an same systems. 


CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD- 
AND MONITOR USING... 


COMMANDER 


by сүйен 


AutoBoot < 


i- lm --.. 


L^ 
7 = a 


e Select via Keyboard 


e Dual access up to 250 feet 
away (optional) 


« Мо external power 


е Mix PC, PC/XT, PC/AT 
and PS/2 


e "AutoBoot'"" Feature 
boots attached 
computers without 
operator intervention 


e Shows PC power status 


e PS/2 Mouse support 
available 


e Each unit accommodates | 
from 2 to 8 PCs 


e Up to 12 units can 
be cascaded 


e Mounting kit available 
for 19" and 24" rack 
installation 


ИИ 


Dealer Program Available 


Cybex Corporation 
2800-H Bob Wallace Ave. 
Huntsville, Alabama 35805. 
(205) 534-0011 td темен roe 
Fax (205) 554-0010 ------------ | 
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Printer Sharing That Maximizes 
Your High Speed PCs And Printers 


| HIGH SPEED PRINTER SHARING 


486 PC running at 33MHz into the | Model 2451! Print Time per Раде" 
Model 24511 DES 2.38MB file min:sec 


4 Page CAD file: 2.38MB Input Time 
min:sec 


PC Parallel Output 


Parallel Output via Tran«x LPT-460 
Parallel Extender at 460k baud 


These results were obtained in lab tests using BayTech F-Print and with LS-1C installed in the HPIII. 
Speeds will vary depending upon the application program being used. 
*Time between pages in multiple page print jobs, first page print time may be slightly longer. 


Outstanding Features: 


e 5.5M bps total throughput speeds 


* Up to 60,000 character per second parallel 
communications 


* 46,000 character per second serial communications 
(printer sharing) 


e Use with BayTech Tranex parallel extension prod- 
ucts for data transmission to 46,000 characters per 
second over 1000+ feet 


* Expandable up to 24 ports 
e Up to SMB dynamically allocated buffer 


* Full duplex communication at 115.2k baud for high 
speed file transfer 


* Device selection while in Windows? or graphics 
programs 


All product or company names are trademarks of their respective holders. 


he Model 24SII DES Data Exchange System, 

with total throughput speed exceeding 5.5M bits 
per second, is the answer to your need for the fastest, 
cost effective peripheral sharing available. 

These high speeds allow computers and file servers 
to off-load large text and graphic files to plotters, 
modems, printers, and other computers at extremely 
fast rates. 


With more than 1.5 million connections, BayTech 
has been serving customers worldwide for over 16 
years. For high speed data communications, contact 
a Bay Tech representative today! 


Because Resources Should Be Shared 


Data Communications Products Division 
200 М. Second Street, PO. Box 387 
Bay St. Louis, MS 39520 


Fax 601-467-4551 Phone: 601-467-8231 or toll-free 


800-523-2702 


High Speed Printer Sharing e Parallel Extension © Statistical Multiplexers е Data Acquisition Controllers 


Circle 161 on Inquiry Card (RESELLERS: 162). 
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POWERTOOLS 
by Lapine® 
е 50x FASTER GRAPHICS 
32-bit local bus graphics accelerator 
with the potent 53 accelerator chip. 
Standard on LP-433L and LP-450L. 


e 30x FASTER ACCESS 
New BMB Cache controller for 5MB 
per second data transfer. 30x faster hard 
drive access, available upgrade on all 
Lapine Powertools. 


е 32,000 COLORS! 


Standard on all Lapine Powrtools. 


e PROGAMMABLE KEYBOARD 
Brand new microprocessor based Lapine; 
101 key programmable keyboard. | 


Multiple functions witht oné keystroke. 
Standard on LP-433L ама LP-450L, 


e FREE LOTUSWRITE® ог 
LOTUSWORK® | 
Your choice, — 
with any system m 
purchase: 


Lotus Write 


Bur first wand үкси for Mmi 


Power Is Within Your Reach. 


Powertools by Lapine are the office machines that make all 
the difference for all kinds of businesses. 

Lapine is the first computer manufacturer to offer local bus 
computing with the S3 graphic accelerator chip for 32-bit, 
33 and 50mhz processing of graphics. This 
means graphics that are 50x faster than 
standard 16-bit processing. The local bus 
feature is standard on LP-433L 
and LP-450L models. | 

Powertools are designed 
right. Whether it be our true 


tactile programmable and 
non-programmable keyboards, | > 
ergonomic stylings or crystal Mini Upright Standard Upright 
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clear monitors; we invite comparison. You'll find Lapine’ 
superior quality is evident. 

For 5 years Lapine has been committed to bringing corpo- 
rate America the absolute latest technology 
| | faster than any other name 
ақа ux % brand computer manufacturer. 
үү PR And Lapine’ service and 
„support team is dedicated to 
keeping your office running 
at maximum efficiency. 

Owning a Lapine 

Powertool puts a great 
computer and a great 


Desktop company in your hands. 


е 4MB (70ns) RAM 
е 125MB fast IDE hard drive with Cache 
* TEAC? 1.2and 1.44MB floppies 


*16-bit IMB SVGA card with 32,000 
color Sierra® DAC chip 
* 14" non-interlaced .28 1024x768 SVGA 
monitor by OPTIQUEST® 
e 2scrial/1 parallel/1 game port 
| * LAPINE 101 key tactile keyboard 
| * MS-DOS 50 and WINDOWS" 3.1] 
| with hi-resolution mouse 
* 280 watt power supply 
e FREELOTUSWORKS? or 
LOTUSWRITE? for WINDOWS FREE! 


51492 


Your choice of desktop or mini upright 


* Same system as above with $ 1892 
8MB RAM and 200MB hard drive 


* Caching hard drive controller 


* 4MB (60ns) RAM 64K Cache 

* 125MB fast IDE hard drive with Cache 

* TEAC? 1.2 and 1.44MB floppies 

* 16-bit IMB SVGA card with 32,000 
color Sierra® DAC chip 

* 14" non-interlaced .28 1024x768 SVGA 
monitor by OPTIQUEST® 

e 2 scrial/l parallel/1 game port 

* LAPINE 101 key tactile keyboard 

* MS-DOS 5.0 and WINDOWS" 3.1 
with hi-resolution mouse 

* 280 watt power supply 

* FREE LOTUSWORKS? or 
LOTUSWRITE? for WINDOWS FREE! 


52192 


Your choice of deshtop or standard upright 


$2592 


* Same system as above with 
8MB RAM, 256K Cache and 
200MB hard drive 

* Caching hard drive controller 


LAPINE SERVICE 


| * 1 year on-site service 10 most locations 4 
A 


* ] year parts and 5 year labor 
* Toll free technical support unlimited 
* 30-day money back guarantee 

* Federal Express replacement parts 


$CALL 


SCALL | 


е 4MB (70ns) RAM 64K Cache 

е 125MB fast IDE hard drive with Cache 

е TEAC? 1.2 and 1.44MB Порріев 

*16-bit IMB SVGA card with 32,000 
color Sierra? DAC chip 

* 14" non-interlaced .28 1024x768 SVGA 
monitor by OPTIQUEST® 

е 2 serial/l parallel/1 game port 

e LAPINE 101 key tactile keyboard 

е MS-DOS 5.0 and WINDOWS" 3.1 
with hi-resolution mouse 

• 280 watt power supply 

* FREE LOTUSWORKS® or 
LOTUSWRITE® for WINDOWS FREE! 


51>92. 


Your choice of deshtop or mini upright 


e Same system as above with $1992 
8MB RAM,and 200MB hard drive 


e Caching hard drive controller — $CALL 


e 4MB (70ns) RAM 64K Cache 


| ° 125MB fast IDE hard drive with Cache 


e TEAC® 1.2 and 1.44МВ floppies 

* 32-bit local bus S3 graphics accelerator 
for 50x faster graphicswith up to 
1 280x1024 resolution and 32,000 colors 

* 14" non-interlaced .28 1024x768 SVGA 
monitor by OPTIQUEST® 

• 2 serial/] parallcl/1l game port 

* Programmable 101 key LAPINE 
keyboard 

е MS-DOS 5.0 and WINDOWS” 3.1 
with hi-resolution mouse 


| * 280 watt power supply 


s 


 - JP 
y E 
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” FREE LOTUSWORKS® ог 
LOTUSWRITE? Гог WINDOWS FREE! 


242 


Your choice of desktop or standard upright 


* Same system as above with $2542 
8MB RAM, 256K Cache and 
200MB hard drive 


• Caching hard drive controller — $CALL 


LAPINE OPTIONS 


=, © Add additional megabytes of memory 
„ * Greater capacity hard drives 


_ # 15” 17° 20" monitors 


P $ Low radiation monitors 
a * Tape backups | 
=» CD ROM апа multi-media 


e 4MB (70ns) RAM 64K Cache 


е 125MB fast IDE hard drive with Cache 

* TEAC? 1.2 and 1.44MB floppies 

* 16-bit IMB SVGA card with 32,000 
color Sierra? DAC chip 

* 14" non-interlaced .28 1024x768 SVGA 
monitor by OPTIQUEST® 

е 2 serial/1 parallel/1 game port 

• LAPINE 101 key tactile keyboard 

• MS-DOS 5.0 and WINDOWS" 3.1 
with hi-resolution mouse 

• 280 watt power supply 

* FREE LOTUSWORKS® or 
LOTUSWRITE® for WINDOWS FREE 


51592 


Your choice of desktop or standard upright 


e Same system as above with $2292 
8MB RAM, 256K Cache and 
200MB hard drive 


e Caching hard drive controller — $CALL 


| e 4MB (60ns) RAM 64K Cache 


е 125MB fast IDE hard drive with Cache 

е TEAC? 1.2 and 1.44MB floppies 

* 32-bit local bus 53 graplucs accelerator 
for 50x faster graphics with up to 
1280x1024 resolution and 32,000 colors 

• 14" non-interlaced .28 1024x768 SVGA 
monitor by OPTIQUEST® 

• 2 serial/1 parallel/1 game port 

* Programmable 101 key LAPINE 
keyboard 

e MS-DOS 5.0 and WINDOWS" 3.1 
with hi-resolution mouse 

* 280 watt power supply 

* FREE LOTUSWORKS® or 
LOTUSWRITE® for WINDOWS FREE! 


fe, 2. 


Your choice of desktop or standard upright 


* Same system as above with $2942 
8MB RAM, 256K Cache and 
200MB hard drive 


e Caching hard drive controller — $CALL 


Business Hours: 
Mon-Fri. 7am-7pm (PST) 
Saturday. 9am-3pm (PST) 


8025 ig Avenue, Canoga Park, 
California 91304 
818/884-3685 FAX 818/884-3670 


* Intensive 72-hr. burn-in & test Р y ИР; 


• Se habla espanol “4 ` And MORE! L800-927-3772 


All major credit cards accepted. Net 30 day credit terms to qualified government, educa- A r^ | М Е- 
tional & commercial accounts. АП prices subject to change. Prices do not include shipping. 


Business Compatible Computers. 
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© 1992 LAPINE Computers: 


Circle 193 on Inquiry Cord (RESELLERS: 194). 


READER'S// 
CHOICE / 


LIFETIME” 


SIMM-SIPP MODULES 


AMB X 9-80М5 SIMM-PC . 124.00 256K X 9-80NS SIMM-PC ., 11.00 1MB X 9-100NS SIPP-PC . 
AMB X 9-70NS SIMM-PC .. 124.00 256K X 9-70М5 SIMM-PC ., 13.00 — 1MB X 9-BONS SIPP-PC 

4MB X 9-60NS SIMM-PC . . 138.00 256K X 9-60NS SIMM-PC .. 13.65 1MB X 9-70NS SIPP-PC 

1MB X 9-100NS SIMM-PC .. 34.00 1MB X 8-100NS SIMM-MAC . 32.00 1M8 X 9-60NS SIPP-PC .. 
1M8 X 9-80NS SIMM-PC ... 35.00 1MB X 8-80NS SIMM-MAC .. 33.00 256K X 9-100NS SIPP-PC . 
1MB X 9-70NS SIMM-PC .., 35.00 1MB X 8-70№5 SIMM-MAC . „ 34.00 256K X 9-BONS SIPP-PC ,,, 14.65 
IMB X 9-60NS SIMM-PC ,.. 37.00 4МВХ 8-80М5 SIMM-MAC . 120.00 256K X 9-70NS SIPP-PC ... 15.00 
256K X 9-100NS SIMM-PC .. 9.00  4MB X 8-70NS SIMM-MAC 120.00 256K X 9-60NS SIPP-PC ... 16.00 


B X 1-100N 
1MB X 1-80NS 
1MB X 1-70NS 
1MB X 1-60NS . 
256K X 1-150NS . 
256K X 1-120NS . 
256K X 1-100NS , 256K X 4-60NS 

1 x 4-В0М5 ,.. 21.00 ПІРР 

1x4-BONS .,. 21.00 STATIC ZIPP 

1 x 4-BONS . 21,00 ZIPP 


, . 36.00 
‚37.00 
‚37.00 
. 39.00 
, 11.75 


2 x t TONS : 
256K X 1-60 NS 
256K X 4-100NS 
256K X 4-80NS 
256K X 4-70NS 


Bak X 4. TOONS 
64K X 4-BONS . 
64K X 1-150NS 
64K X 1-120NS 
64K X 1-100NS 


AAA2800P-08 (256x1 
AAA2B00P-07 EM 


ААА2800Р-06 (256x1) , 3.05 


SI2KKIT 107331001 
IBM MEMORY БЕЗІ APPLE MEMORY LASER PRINTER 
JMBBOARO 10511 4 18 TMBKIT 10233240 POWERBOOK 100 ABM MBALA $300 | TEMPOLX 240 MODULE Слон бю 1314980 ACHE SUPERSPORT HB MODULE 28180568 s9 
2MBBOAAD 1WBMOOULE и 1 MBWA MILLA 25 | TEMPOLX20 2ME MODULE IMBKIT APC-HSSIE 295, 255E 2MBMODULE ИЫ 
3 SAS BOARD nm A. BSMODULE 1237-001 Uu MOL TEMPO 286 ae NE 29880 АРС-5 2SREONL Y 4MBMOOULE = ZAIBL-71 os 
iMBBOARD ns SI?KMODULE 17077-00 a ый МИ. 26 KIT E0 i 26041 *WBMODUE 741047 CALL 
2WBBOARD !MBMCOULE 17081-00: SMBM! TEMPO386SX мак $M850 SLIMSPORT 'MBMOOULE 28100095 — qs 
4MBSOARD 2MBMODULE 117031-002 PMBKIT POWERMATE 4-154880 2MBMODULE ЮМ 1% 
StZKMODULE — 1057025 AMBMOOULE 11081.003 DUAGORAT(0 BENT AMBXIT 3416620 8 IGMBBD 4MBMODULE АЮ 300 
2ME NODULE 1 LTEQNS 20 IMBCARD 12125 00! 54MBKIT CACHE KIT ык 164880 MASTERSPORT IMBMODULE 2204 148 
4MB MODULE FEA 4MBCARD 121125-00? QUADRA 900 4MBKIT POWEAMATE 
екі” — 755955 PORTABLE MOKIT 10 14Ю! 2558ТЕР1218 ЖЕН ры BUSINESS 4-165MB80 н 55 
экки OSB A NTERFACEBD 10770730 ДАВЕТ ы SED É SLSLC ?MBMODULE YH 15 
AMBBOARD 10155340! 164880 SX 2MBMODULE 24800) 215 
248 5350 4MBEXTEMDBO 107654001 ca MOSHEL-A 288 STEP 220 мавки 
ABOVE IS TALLEDONEXPANSIONBOARD MOSISLLA bm POWERMATE: 
1457 23FORSO, $02 8 00 511005 MEE ТП! MACLC к AMBKIT سا‎ LA 
HODU " ! NE 
HELLS. 405% ?MBSMI GJA м NA " 
PS 2302. 4S. SSX DA ue St n SIKSA МОУ А STEP POWERMATESA2 — 2/8MODULE (РИ! BROTHERHL4 мш; КА MNA 
кр) TOSHIBA MEMORY j БЫ "m ыы Өр E E | 
z }мак! ALA 
Ес AE мақ I&MBKIT NA STEP BUS POWERMATES 1/16 2-848 BO 07-10-2201 gr, E01R, NT ЕКОЕ тара a 
| 555.1685. ABOVEDNSTALLEDONGYSTEMBOARD PORTABLE WABCARD ЕРЫП $ 199 CLASEIC "39880 МАА SMBRITOP 10-510] АВ MODULE M ж 
GRADES 1-19MBBOARD Т1995Е% КЕЛЕ 2MBCARD PC-PABYI2U MBKT Ман POWERMATESX 24080 АРАЗ LEPSI1 REST PLUS мавр шт з 
ым 2- WI ABBDARD PORTABLE TSX MACARQ PCIA PABEY арыс (саз HP VECTRA MEMORY D ЖА мавр 20229 2и 
| мирип — CIGHB BOARD & Tao 2M8 CARO — PCH-PABXUIU mad ORE Cu SMBBD EN 195 
Pha IMBSIMM PORTABLE T3000, dMBCAAO —PCIXPARSIGU іссе мают Рс, МЕТ: IMB Sam an LEP- & APLUS IMBBO $5322) 19 
ТТУ TXXCSX& TIQKAE 848 LARD — PCIXPAETISU 7 AMBKIT PTL NPR | 2ырзмн P ERIT Mic 2VIBBO Kh 35 
‘PORTABLE QNBCAROS САСО) 16MBKIT ABSA ^ IMBMODULE 56-220) 19 
а Az AM 2MBS IM МН Аа MACIP ВКП %мв5мм PORTABLESX SUB NODULE HCHTGIE« uA 
& T22005X SMIBCARO — PCPA2XONI 16MBKIT 30925 2MBSIMM ЕРЫП «MB MOO E NA мо 
PEON! 1MBMOOULE LASER WRITERE \MBKIT EMO SIAN! ULTRALITE28&F WABMODULE  PC-42-21 2MB MODULE HA 19 
— MB t PORTABLETI200XE 2MAMOOULE РТУ РАКЫ! AMBKIT ЕПС AMBMOOULE — P[-2-22 4MB MODULE MÀ 295 
tnu pod PORTABLET1500 — ?UB MODULE — PCAPAB02U LFERG 16k18KIT DSiSSRES12PC ULTRAUTESX 20 SMBMODULE 06.14.2) COMPATIBLE WITH 
ғазап 4B MODULE PORTABLE TII00E ә ЖҰП PEIPASZCU MACIODED KIT 0571454 RS/20PC BMBMOQUIE К TOSHIBA P. 5 MANNESMANN TALLY KE, 
| ow 2011 POR PABSAIU МАГМА SOFTWARE OS TPCSRS 25°C PROSPEED IMBMODULE ж?! PHILLIPS МЫЗ 1440. ESSELTE T4 
| P3200, 05A PT5 2м85імы PORTABLETSI00SX 245 MODULE 905-7176) | LITE TERT 4MQUODRE 9022 HAS ЗЫ. СТОН sath SUE PCY 
(INSTALL IN PAIRS} 4BMSIMM AMBMOQULE — PCIS-P 300] (5/2 ТМВ MOOULE PROSPEEDSI/20 WBO — PCM "eg 
РУЗАШ Теа Къ — 28MBBOARD 556% PORTABLE 3200 Эбы — PCS.PATIIU pcm 4MBBDSET PRTOSPEEOSM E xs ЕРІЛ000 JMBMODULE M 10 
GRADES 4-BMBBOARO — 345301) PORTABLE 72955  2MBKI РСІРРАМОЛІ - aMBROSET 89 3e ZEMOOULE CHM 195 
зт низ) 8МӨВОАНО ipn Pu КАТ ТЫ ТЇ 1MBBOSET AIA 1,575 | powEauate P Ms m SMB MODULE м 20 
MMBBOARD — MEXIT PORTABLE Т32005ХС 2М8КІТ PCISPAR2MU 
ML Ret the eem M AMI PCI) PABJISU m аит S OMDBOSET biic bag. | PORTABLEPLUS 2-IMBBD HITSI ВХТИКОА «MB MODULE T 
$160 BOARD Tums MBCARD РГ РА 4MBKIT 40001 dort ЖМЕНОЗЕТ "95490 14% mc ER 248 MODULE к ж 
BOARD AMBCA R D P ГРАФИ "АВК JUBBOSET HIE 11% H 
J4FIOTT ISIWTERCHANGABLE WITH 6450805 BMBCARD PC РА205) POWERPRO ЖОК NCR MEMORY PLUSSQ0 255KMODULE WA m 
Hessen) EMIT PORTABLETSION — 2MBMOOULEPCT-PABXOU емек L APTOP MEMORY HP LASER JET 
D) МКТ BIC POWER 2MGKIT РО? ELACI8ESx давит 100007 ДЕНЕ BM S 
AC PORTABLE T3200C 2MBKITPCI-PABIDAU мс BMÉKIT diesel? NCREXPBO ABAT 1279119 
LAISI а HESI BSW. DESKTDE. TESKI BMBKITPCCPARTUX 475 3 KIT PEES LIO мект И, 2MBMODULE 344ê са 
LAPTOP MESAM B110 SUPERSLIM w4BMDCAEZ25049100 $150 4a MODULE м ж 
A A T MEM RY POWERVEISA IMB KIT Р.Ш, DP, M IMBMODULE — 3048 & 
"HBX, LS à 09 8MBSIMM — 5450129 S 0 SKIT PCSMSXAMCTO 2MBMODULE Prs ZBMODULE — 3MI$8 140 
OSX 00 6 05 SMBS 69000 چ سا‎ r3] - ABK @MGMOOULE 39095001 — 150 2 MMBEXPOD 4MB MODULE kA 20 
12 BXKIT 11 1.22м 12427480 4-1AMBEZPB. 
Nri par vom ыы ido ee қ. "RTT tds KONICA 1-46 MODULE no 150 
COM PAQ MEMORY 2М8КІТ 50030002 E 32MGEXPRD (MB MODULE л ЗЕКТІ NECSILENTWAMEA  2MBHODAE — 4X 175 
AMBKIT 500510002 1632MBEXPBD k IBNOE ы 2-MMBEXPED MOL 00.290 
и: $4 BRAYO386S 20 ИЖАТ prea A-MMBEXPBD OUVETTI PG-104 Ia KA 115 
WIN м ; 0 DOLTMESX IMB MOOULE 200809190 LPG% 
ida 225 BMT SERLO DELL MEM RY PACKARDBELL. MAGNAVOX AMITSUBA KYOCERA 1.2.448 ТИ 
BRAVO 88SX 2MBKIT 508510002 РАТ 
к AMAKI? 50061-00 ASOSEDE, QWBKIT 102:6 pio | РЕВ Wa MODULE FIROS FINO А \4мВ ҢА 155 
BRAVO 4025 BKIT 0144 AMBKIT 3024 230 AMBMODULE ave oD ҚАП ТАТИ" HA 1B 
т BMBKIT 500750401 EMBKIT — 30245 раз IMBMOOULE ВКП 
и PREMIUM 755 SIPKKIT 500510-001 DA Man ADI ThIBMOOULE DKDATA - m ФА 
FASTRAM 2MBMOOULE LASER 1MB MODULE 401 
6 40 | ADV.FASTRAM JMBKI 500510007 3ER 425E 2MBKIT 30-2799 PAHASONIC {MB MODULE LASERO SMBMOOULE MA 435 
SYSTEM PRO 14845158, 396258 PORTABLE 406C “кдл үү, SIZKKIT 5051000 ғы ОНТО, “Әмооле mBUODULE 248 VOOLLE Т i" 
КЕЛЕМ * 320NA212N IMBSIMM 20-3203 ! AMBMODULE PANASONIC 
E mp POSEE 5 кен inn эл аы, Т 
MBRCARO 19087; FASTBOARO386 мект 500510007 IAAT A3IELT MBKT йн epee res ВОДЕ po Қ | 
ут PRE MLA 386/15C AMBKIT 50010.008 DKT 3926 s aMBMODULE ORAE Tus VOOME "E 
AMBBOARD 10807001 PREMIUM SIZKKIT 500510010 MERIT 3261 ANY m IMEMOOU НА 
ЫН He | WKST/205 28017 505009? 325P/0A323P0 MBWODUL урач 1708. IANS — 2MBMCDULE  MBC-NOMEM2 е ТА us 1-08 MOOLLE RA 10 
SKIT 100724001 PREM UM Шөк! 06-003 MMBMOOULE 1257 2MBMODULE OMS PSA10 {NB MODULE KA 150 
$JBBOARO 11903000) M6 зук SOA 10-001 725310321 5.18 MAKTU 10:2001 DeL. Sou M РЕ 
Н 11H! PREMIUM SM 20 \мвум 501718 A0! 31652212 WAKT HN STARLASER4A 12.468 MODULE NA 12 
1135:5 01 эмел Wasted 401718 002 : STARLASERS — 124MBMOUULE НА CALL 
11233440] CURD 12 MBS рыт в імен? n 
1 Lad | м 
КЕГІ А т. ЕЗ E E 
ЗМВБОААО 11555-00! | IMBMODULE WA AMBMODULE 2480-71 i 
1MB MODULE 113131 0Û! 1855.25.32 CURD BD 0:801 IHEMODILE ABI pio А . - 3МВКП NA zm 
4MBMODULE. 112132-001 PREMIIMOESKTOPMESED ы 4MBMODULE EA ЕРДЕ > (М8 МООЛЕ 2421241 AMEKIT HA 550 
я in 25,25Е J3PREMIU EQUITYLT2&E IMBMODULE 91 TEC LB 1321 1MNSIMM MÀ 129 
RWB MODULE YS TOWER 39 SITE (EATE. BITE EOUTYLTIMSY  ZWBMOQULE кз TRAVELMATE хоо IMOLOQULE GMO — P 
BA MOOULE 116561401 отих P TRAVELMATE 500 2MBK/ 25959600! 1 ABODE ТАЮ) MAMKESMANNTALLY 904 


SoMBMOOULE 115558401 


PREMUMEXEC 


1148 SIMM 500814001 ' 10 


2MBKIT 


AS08091 
4503101 


342529 


ДА+) N 254286 
5Х/%- 


жете 


1365.284 AMB SIMM 5QQM XO" 145 
NOTEBOOK 5006144001 FOR емімен 
2655 75,25 TMBSIMM 

AMBSIMM UI 4: ^ 


DESKPRO48V22M, — ASOCKETED 129150401 Т: 
46259. 2148 KIT 


макт 


20231 
410| 


MOSS: 


| OPTI 4880Х-50 EISA (256K CACHE 
4860X- 33 EISA (256K CACHE 

256K CACHE, NO CPU. ne “USA 

GAK CACHE, NO CPU, OK)-USA 


INTEL 

8087 SMHZ INTEL 
8087-2 BMHZ INTEL 
8087-1 10MHZ INTEL 


vine 
B30870X-16 16MHZ CYRIX 
. 830870Х-20 20MHZ CYRIX 
830870Х-25 25MHZ CYRIX 
3087DX-33 33MH2 CYRIX 
830870X-40 40MHZ CYRIX 
835875Х16 16MHZ CYRIX 
835875Х20 20MHZ CYRIX 
835875Х25 25MHZ CYRIX 
B2S87XL CYRIX 


WEITEK 

3167-20MHZ WEITEK 

31676-25MHZ WEITEK 

3157-33MHZ WEITEK 

B(ABTSX 4167-25MHZ WEITEK 

RAPID CA. 4167-33MHZ WEITEK 80087-12. 12 AMD 


| WE ALSO STOCK MEMORY FOR ACER, AMSTRAD. ARCHE TECHNOLOGIES, AT&T, AUSTIN, BONOWELL, CHINON, CITIZEN, CLUB AT, COMMODORE, COMPUADO, DATA GENERAL, OATAWORLO, GATEWAY, GRID, HYUNDAI, INTEL, KRIS, LEADING EDGE, 
MAGNAVOX, MICRO EXPRESS. ‘et PP OR: ‚айын, OLIVETTI, PACKARD BELL, POQUET. AU COMPUTER, SAMSUNG, SILICON pinus, SMITH CORONA, SUN MICRO, SWAN, UNISYS. WANG, 2205 ANO MANY OTHERS. 


4-215-922-4640 22 Z 1-800-457-6937 A 1-215-922-0116 


NON-CASH 3% ADDITIONAL AMEX 5%. ORDER TOLL-FREE FROM ANYWHERE IN THE USA OR CANADA. CALL FOR CURRENT PRICES AND VOLUME DISCOUNTS. PRICES AND AVAILABILITY SUBJECT TO CHANGE. ORDER LINES OPEN 8 DAYS. 
| MINIMUM ORDER $30.00eUSA SHIPPING & HANDLING: UPS GROUND $6.00-AIR $12.00-COO ADO 54.00еРА RESIDENTS ADD 7% SALES TAXePREPAID ORDERS CALL FOR CONFIRMATIONeALL RETURNS REQUIRE RMA# ANO ORIGINAL INVOICE 
| RETURNS FOR CREDIT SUBJECT TO 25% RESTOCKING CHARGEeRETURNEO MERCHANDISE MUST BE IN NEW CONDITION АМО RECEIVED WITHIN 14 DAYS FROM INVOICE DATEeINTERNATIONAL ORDERS WELCOME-APO-FPO ORDERS WELCOME 

P.0.'S ACCEPTED FROM GOVERNMENTAGENCIES/UNIVERSITIES/FORTUNE 1000 COMPANIES-SUBJECT TO APPROVAL. ALL MEMORY PRODUCTS ARE THIRD PARTY. 
| : ж ALL WORLOWIDE TECHNOLOGIES PRODUCTS ARE 100% GUARANTEED AND SUME WITH LIFETIME WARRANTY EXCEPT 30 DAY WARRANTY ON CPU CHIPS AND 1 YEAR WARRANTY ON MOTHER BOARDS ж 


WANT RED WARE Bs [ДЕ p г ‚ 21 South 5th Street, Philadelphia, PA 19106 
LA. UV ШОЕ ^ ^ Customer Service 215-922-4640 


RIG T WHOLESALE DISTRIBUTORS 


80386DX-16 INTEL 
80386DX-20 INTEL 
80386DX-25 INTEL 
80386DX-33 INTEL 
B0486DX-33 NTEL 
804860Х-50 INTEL 
B04865X-25 INTEL 
8048655Х-20 INTEL 
B03865X-16 INTEL 
80386SX-20 INTEL 
80386DX-25 AMD 
803860x-33 AMD 
803860X-40 AMD 
BO386S X-25 AMD 
80286-16 

80286-20 


т 

2087-6 8MHZ ІП 
2087-10 10MHZ IIT 
2081-12 12MHZ ІП 
2087-20 20MHZ ІП 
87-15 16MHZ IIT 
3087-20 20MHZ IT 
3087-23 25MHZ IIT 


Pro at T!-P/us '" 
to 16MB of memory 
/-сага 03 into 8-bit or 80287-6 GMHZ INTEL 
16. bit ISÀ expansion slots 80287-8 BMHZ INTEL 
| ‘Hardware support for LIM 4.0 80287-10 10MHZ INTEL 
expanded memo Жү ا ا‎ 
-Self installing 50 $175.00 
AST [урке Plus $140.00 
BOCA B $CALL 
Video ae 
OAK—PARADISE—TRIDENT 


$C 
Сай for resolutions availabla 


— 


NOW 


64K CACHE. NO CPU. Ox) 
128K CACHE, NO CPU, OK 
qe ME NO CPU. Uk OK 


128K CACHE NO C 10) 
256K CACHE, NO CPU. OK) 
NO CPU, OK, NON CACHE) , 
W-AMD 80386SX-25 CPU, OK) . 
W-INTEL 803865Х-16 CPU, OK) . 
W-CPU, OK) . . . 


LATEST 


385DX-40MHZ are 


3B6DX-33MHZ (64 
386DX-33MHZ 
386DX-23MHZ 
386DX-25MHZ 
3885Х-25МН2 
UMC 3855Х-16МН2 


LA A ым‏ م 


SUPER 
PRICING 
111 


803870Х.16 16MHZ INTEL 
803870Х-20 20MHZ INTEL 
B0387DX-25 25MHZ INTEL 
803870 2 ad INTEL 


p EBEBÓIEEDDDISSIU 


T2.00 
84.00 
45.00 
70.00 
80.00 
85,00 
95.00 
82.00 
82.00 
17.00 
21.00 
83.00 
83.00 
89.00 
89.00 
00 


ف نے ف شت کے — 


+ 
= 


^] 


| RES ING 
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ON REQUE 


Circle 187 on Inquiry Card. 


3C503 Etherlink ІМ 5-pack .... 189/79% 
3C503TP 10 Base T 222. 


Slarter Kit 2mbps/AE2 
Starter KitAE3 

Lan Cards 2mbps/AE2 .. 
Lan Car/AE3 


L 


Novell Lite 1.0/starter kit ........ 69/399 
Novell Lite Add-on kit 

Netware 2.2 5/10 User ...... 

Netware V.2.2-50 user 

Netware 3.11 20/100 User 1899/3648 
Netware 3.11-10 User ................. 1375 
Ethernet NE 1000/NE 2000 129/155 


PC130/PC130E .. 

PC800WS/PC600FS . =i 

HUB 8-Active/4-Passive .. 249/69 

Ethercard 8 bit/16 bil ............. 149/169 

Token Card 8 bit/16 bit. ......... 349/399 

10 Base-T Card 8 bit/16 bit. .. 185/205 

3608TP 10BT concentrator 

3106 16 bit Ethernet 10BT coax. 

3512ТР Ether. 10BT conc.12 port 709 
THOMAS C і 

4096 16/4 Token Ring 

TC6151-11 16 port smart hub ... 

TC6242/TC6242-TP+ 

ТС6245/1С6245-ТР» ............ 199/219 

TC6045/TC6045-TP+ ............ 199/219 


Lotus 1-2-3 2.3 server ............. 
Lotus 1 3 3 2.3 node 


Lotus 1-2- 3 3. 1 поде .. 
Word Perfect Office- 5 user... 
Wordstar 2000 LAN-3 pack .. 
Peachtree Network Accounting ... 
Borland D Base IV Server-3 users . 
Borland D Base IV LAN-1 user 
Borland Quatro Pro V.4.0 ntwkable .. 
1 additional user .. 259 
Microsoft LAN Manager 40 user.. - 1275 
additi onal 10 user license . 
Microsoft Windows 3.1 9 
Norton PC Anywhere V.4.5 ....,.......... 119 
Norton PC Anywhere V.4.5 Lan ....... 325 
X Tree Virus Safe Lan .. — TS 
X Tree Net/ for Unix : 
Procomon Plus Network 5 BER s hs Е -S05 
Foxpro Lan 6 user , = 
Close-Up Lan 2user/8 user. 
Close-Up Lan/16 user ................... --- 609 


Aldus Pa +; = annie = 
Ami Pro 2.0 u mos. — ОЙ 
Carbon Copy/Close Up.. 

Clarion ProDeveloper 

Clipper 5.0 

Corel Draw 


Desqview 386 ............ 
Foxbase/FoxPro 
FoxPro Distribution Kit. .................... 299 
Freelance Plus .............. 
Harvard Graphics ............................. 
Y i i ; Plus .. 
otus Symphony 
Lotus for трлопу 57 
Smart Suite/Upg 
Microsoft Windows 3.1/Word 
Microsoft Word for Windows 
Microsoft Excel for Windows .. 
Norton Desktop for Windows .. 
Norton Utilities 6.0 
Norton AntiVirus 
Peachtree Ill npa иеле ‚139 
Paradox V3.5 489 
Q&A 40 
Quattro Pro 
Ventura — Publishing 
Word Perlect 5. 
Word Pertect n Windows 259 
Wordstar 7.0/2000+ ................. 259/225 


Baer 
Сы 


Circle 165 on Inquiry Card. 


Flat White ML4571......... s 119 
CVB 4995 Syncmaster 2E ......—. 269 
QM 4967 Syncmaster ЗЕ .......-. 299 


„7 CM21 ae -> 


90 MB Insider/Transportable 579/689 
Dual 90 ext 


` A61RS EXT COw/ software... -..399 


TOSHIBA 


CO 3301 int/ext 539/639 


| 7120A 130 mg .. 


„208 А 210 meg .. 


“Hard | Card. XL 50/105 for AT 298/439 


87225/57238 Kit XT .......... 219/229 
ST251-142 mb МЕМ .............. 239 
ST 3096A 89 mb IDE .................. 289 
ST 1239A 210 mb IDE 

„.З314А 20 IDE .. 


360K/1 2MB/1 .A4MB. .......... ‚ 59/59/59 


fE 


SYS TEMS 


Datafax 2400 Modem 9600 Fax. ...99 
Externally Yours Modem Fax.. 139 
‚ этап Connect 2400INT w/MNP5. 65 
2400 INT/EXT қ 

2400 ІМТ/ЕХТ w/MNP .............. 

0600 кыш — —S 249/279 


EM 5 


2400 Int/Ext w/Bitcom .. .... 39/49 


Ча 184. М2 eres Sa 
Ойға 9600 ех! ................................ 
Optima 9600 У.32 ........................ 349 

е „Заівіаслоп Модет 200/400. 309/409 
718, 400 HST ext.. 


Dual 14.400 HST exi . 
паге Access. КЕ. 


9600 V.42 Inl/EXl .............. 269/279 
1.44F X fax/moder Int/Ext .... 350/389 


387-SX 16/20 Ша ТҮР енен 


рат L- a ПЕ T 


387. ND еннен 


танна 
4 MB SIMM BONS . 


"f P f i 
[02 9117. үа 


„лл, г 


We guarantee all of our Bulldo 
/ g 
ЬРВА+Л.ВРӘё+ мамы Systems and bundle each one with a 


Dual Floppy Drive е Super VGA Card 
p зо 9 Gbnpethpeuimenapagg^^0e .469/599 with 1 Mb RAM (1024 X 768) ә 14" 

Color VGA Monitor (1024 x 768) М5 
, 808/701 em не ЖР DOS 5.0* MS Windows 3.0 * Mouse * 
- LX810 Saa vM 1 year on-site warranty! 


FX850/FX 1050 .................... 289/379 386-SX/25 w/80 
LQ570/LQ870 269/435 986-85 w/ 100. эзен 
LQ1070/LO1170 375/579 386-33 (64K CACHE) wh00 1795 

~ 7 аа С 486-25 (256K CACHE) w/200 2595 
LQ2550 

Call for other configurations 
Free shipping on all Bulldog Systems 
prepaid with cashiers check, money order 

DFX5000/8000 .. ..1269/2139 or bank wire 
j Pil ü 1 ^A [e K ps 


pm Series ШЛИО........ 1549/2599 


ДЕ —— M ан Hercules Graphic Station Gold ... 479 
Ol VGA Integra 512K 

184/380 i Graphics Vantage 1mb 

3204/3904 Graphics Ultra w/ 1MB ................ 

3214/3914 8514 Ultra Plus w/ 1MB ., 


3934+/399C+ ....... m 
400/800 LASER ................. Basic = аай УСА 


820/830 LASER .............. 1249/1295 
840 LASER ........................ «4 1589 VGA 700/732 w/MB . 
E" 4 

Ты Prodesigner ll w/ 1 mb 

Silentwriter 95 Fahrenheit 1280 degreewith 1 MB...289 
ANASON IDEO SEVEN 
1123/11244...................... ..... 199/275 10241 Plus w/ 512 

1624/1654 339/539 ү ВАМ il 1 mb. ТҮПТТІЕЛТІТГІТТІТІЛТІГІГІТІТТІ! 260 
2180/2123 ........................... 175/255 Win. ҰСА w/ 1 mb 

1695/2624 ........................... 369/379 
4410/4450) ........................649/1079 
J"—— 17 19 
Jit 5 

PS 410/615.. „. 1529/2949 
Color Script 100 model 10p 


SEI 


Јаре Pro... — 


{ 666 НЕЗ 


Six Packe w/384KXT..............-. 
Six Pack286w/OKAT.......... 
" Pampage PCw/1mb..... 


| Ramquest 18/32 wOKPS/2 


Upgrade tor HP tll 1 mb 
Upgrade- HP 111 2mb/4mb ;. 109/179 DNUS өнө Шека... 


Pacific Оа!а 25-N-1 
a ih IdTinyTurbo 286/Ехіга. 119/179 
Pacific Page PE/PEXL ....... 269/649 elInboard 386PC w/1 mb 


Pacific Connect 258K ................ 
Complete Font Library 
Font Bank Cartridge 1.5 Mb ..... 


ARCHIVE 

40 Meg Intxt. 
— Р 60 ag ل‎ 

Microsoft Mouse w/Windows 3.1 ...149 ULC i 

Microsoft Ball Point Mouse DJ10 120 Meg Int Jumto... 

Logitech Fotoman. .......... DJ20250MegintJumbo 

Logitech Trackman Serial/Bus ... 69/85 QFA 700 E 

Epson 300C w/ Interface MICRO ! S 

Logitech Scan Man 256 

Sound Blaster Pro 


610 Industrial Park Drive 
Evans, Georgla 30809 
PO Box 211043, Martinez, GA 3090? 
OPEN weekdays: 8:30 a.m. to 6:00 p.m. 
(706) 860-7364 » FAX (706) 860-7358 


| 


| 


| 
| 


| س‎ | — bed ا‎ ) 
А ' | | 1 
Мо салда for сы conte SNA Twn an Û nandi ола (meram fa ARA ГОО dre e aia vat 9% мы nd bina Y те 4-70) 
Гаги wp ramos. ойлық, екі chicas nne таг, fud DV. Via тараасан Th WAS йым? CH арыны ін Con can dune) fh nee fO 
day* on? Nû «alum «ту ным! rele mt Ав гарип Вер Ae d eso 4 059 orato m iue Clun) die Chek кет Soir 
массасын SR йеті Сый 404 мыса Kov a аы Ahh FAR N fiiis рах іл return Ac pursue Shipper) capes 
"wo non Реши Guidry canet guardar compri у AJ pros дыз tS and ant. “тасты changes Sed abl ESI Салы 
кеш алъ а oles та 
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Than 200MHZ 


° Hard Drive Caching 

Card W/AMB RAM 

е Speed Less than .4MS | 

е Expandable to 16MB ^. 
RAM 


* Norton SI test higher 


e IMB VGA RAM 32K 


ALL SYSTEMS INCLUDE: 


e 4MB КАМ on 32MB 
Motherboard 

e 2 Serial, 1 Parallel, 
] Game Port 

° 2 Floppies, 1.44 & 
1.2 MB (8-1/2" & 5-1/4") 

e DynamicScan, Super 
VGA Monitor .28 DOT, 
1024x768, Tilt & Swivel 

e IMB, Super VGA Card 

° 101 Keyboard, 
Non-Click or Click 

* Min. 200W Noiseless 
Power Supply 

e 8 Expansion Slot 

e Windows 3.1 and Mouse 
(2600DPI) 


486-50MHZ 
256K Cache 


Run Faster 


than 300 


e Windows and cant JA | | 
Accelerator БЕТИ | 


Colors 


* 16MB, RAM with 


256K Cache 


е Controllable ISA BUS 
* Controllable Each Add 


on Cards 
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Windows 
Accelerator 


32K Colors 


PT . қ -— ' = << 2 yo et m = 
SYSTEMS m - - 


е DX 486-50MHZ, 256K Cache, AMI.................. 7%, 
е DX 486-33MHZ, 256K Cache, AMI................. 4 
е DX 486-33MHZ, 256K Cache, MR ................... $1,595.00 
е DX 386-40MHZ, 64K Cache, AMI.................... $1,195.00 
е DX 386-33MHZ, 64K Cache, AMI.................... $1,095.00 
е SX 386-33MHZ, 64K Cache, AMI ....................... $995.00 


OPTION: 
Non Interlaced DynamicScan 72 SPVGA Monitor. 
[UHH 158, 22 DOT, ТОНА 00... ciae 


HARD DRIVES: - Call For Best Price 
100MB 


Less Than .3MS 


W/IDE 2MB 
Cache Card 


е DynamicScan 72HZ, 
22, Flicker Free 

^^ 2.28 DOT, 1024 x 768 
° Tilt and Swivel 


The Best Application 
for File Server, CAD 


| Station, Graphic Art, 
Data Base 


* Click or Soft Touch 
101 Keyboard 
* Choice of 7 Styles 


FLOPPY 
DRIVES 


| MOTHERBOARD ЁЁ 
UPGRADES 


| 486-50MHZ, DX 
256K Cache 


386-33MHZ, DX 
256K Cache 


386-40MHZ, DX 
64K Cache 


386-33MHZ, 
| 64K Cache $289.00 


| 386-25MHZ, DX...$198.00 


386-33MHZ, 
64K Cache, SX ...$228.00 


| GRAPHIC 
CARDS 


Trident, 1MB.......669.00 
SpeedStar Stealth, 
$249.00 


$949.00 


$619.00 


$309.00 


AT Mini Tower 


1 


AT Big Tower Case 


Tseng Lab, IMB RAM, W/230W 


32K Colors $119.00 


CASES & POWER 
SUPPLIES 


$149.00 
W200 Baby Desktop $891 


MONITORS 


Sunshine DOT .28, 
1024 x 768 $269.00 


Sunshine N.I. SPVGA 
Monitor $339.00 


DynamicScan .28DOT, 
1024 x 768 $289.00 


DynamicScan N.I. 


DYNAMICSCAN Е 


ШШ 386-33MHZ DX 


NOTEBOOK 


| анар ВАМ | 
130МВ | 
| M | ТЕ 
ret. mee 1 | 


жы, 
a 

— m 
a em, 


SPVGA Monitor..$389.00 | 


NEC 3FGX 
NEC 4FG 


$639.00 
$769.00 


Int. 2400 MNP ....$49.00 


Int. FAX & Modem 
9600/FAX S/R......$79.00 
Int. 9600 
Modem 


Ext. 9600 
Modem 


$299.00 


$329.00 


We Offer Any Custom Configuration. 
Lanstic. Novell Lan System. 


АП Systems Include The Following 
Software Package That Even The Novice 
Can Use. 


е Easy Menu * Word Processing 

e Lotus Tutor * Data Base 

* Bible e Real Estate 

е Accounting * Variety of Games and 
e DOS Tutor Educational Programs 


Test a DynamicScan System yourself with 
a 30-day money back guarantee. 


With the purchase of any DynamicScan 
System, you will have access to unlimited 
technical support with our “800” 
DynamicScan Users Number. 


Warranty—1 Year On-Site Service to most 
locations. 


DynamicScan 
10824 Page Avenue 
St. Louis, Missouri 63132 


Circle 192 on Inquiry Card. 


| 


MODEMS | 
& FAX 


eBuilt in FAX, Modem 
eScanner*1.44MB 
Floppy Drive, Printer 
Port, Serial Port 
Complete ы 


MISCELLANEOUS 


Memory 

Printers 

Autoswitch- 
FAX/Modem/Voice...CALL 


914-423-0044 
914-426-4014 
014-428-7734 


TECH SUPPORT AND RMA 
1-800-“DYNAMICSCAN USERS” 


e BYTE 329 


JULY 1992 


to port #'s. 1 year warranty 


ш 


] 


] Ен е 239 
for model 50, 502, 555Х, 60, 655Х, 70, 
355%, LS, 40SX. Specify Equivalent part # 6450604, 6450608, 
30F5360. We guarantee compatible 


$94 each 


LOMPAA 


For 3865Х, 3865, 386-20, 25, 286E. 
Specify Equivelent part # 113132-001, 118690-001, 112534- 
001. We gorontee compatible 
to port 4%. 1 year waranty. 


2 MEG 


In Touch with Tomorrow 


LES || TOSHIBA 


15 AODU 


$198 each 


Тү ч ТІГЕ 
af | LES 


2 MEG — ke 1200ХЕ, 1 1600, 
3100E, 31005Х, 32005Х, 32005ХС, 5100, 5200, 8500. 


Specify machine. 1 year warranty. 


$109 


8088 XT 10MHZ W/640K MEMORY 
Hard drive, 360K floppy, Par-Ser-Clock, 12" Amber Monitor, 

101 Key Keyboard. 6 month warranty. 
COMPLETE HARD DRIVE SYSTEMS: 
rx JOMB-$449 40MB-$499 


HEWLETT 


© PACKARD 


MEMORY BOARD 2ME for li, 10 JIP, 111 & Connon LBPBII, IIR, NT. (SPECIFY) $ 89 


Advantage/2 for PS2, 50 or 60. 2 -BMEG, Super Pack Utility Softwora. 
tee erp, 2МЕң $149 4MEG $199 8МЕС $399 


(COMPUTER PERIPHERALSINCG 2MEG for 286 & 386's 


16 Bil. 2MB expandable іс 4MB. (Uses 1MB х 1Dips} Works with IBM AT, 


386 and compatibles. Expanded, Extended, 4.0 Lim compatible. 


2MEG $89 4MEG $159 


WORDSTAR 6.0 or 2000 REL. 3.5 


AY Seagate 


т Га" 


Te ,, Yeor Warranty 


LOmMPAQ 


In Touch with Tomorrow 


TOSHIBA 


1 1 1 


1114 


МЕМОВҮ COMPAQ YOUR MEMORY TOSHIBA YOUR == IBM YOUR 
MODEL ADDED EQUIV. РАВТИ COST TOSHIBA MODEL ADDED EQUIV. PART # COST IBM P5/2 T" ADDED EQUIV.PART# COST 
DESKPRO 286 512K KIT 113012-001 59.90 Т10005Е & ХЕЛЕ ІМЕС PC14-PA8311U 119.% р5/1,2865Х 2MB 929935 179.9 
DESKPRO ТМВ MODULE 118688-001 50.99 ТІ0005Е & XE/LE 2MEG PC14-PA8312U 169.°° 30-286 ST2KKIT 3075248 38.9 
286N, 386М, 2MB MODULE 118689-001 109.29 120005Х IMEG PCIB-PA823165U 114.99 2MBKIT 30F 5360 94.09 
3865X/20 OK BOARD | | Ж ا‎ : "ad T20005X 2MEG PCIB-PAB317U 179.99 L40SX&N33SXLAFTOP 2MEG 79Ғ0999 108.5 
НЕНЫ жынын پس‎ T20005X/TI OOQUE AMEG PC-PAB3I4U 309.% ped 79000 Hr 
DESKPRO IMB-2MBBOARD 108069-001 299.99 120005X/T1000LE 8MEG PC-PA8315U 609.2» —— o ! А Osi 
2MB BOARD 108069W71 348.°° е { 645060 А 
386/16 ә T2000SXE/22005X 2MEG PC-PA2000U 179.99 MBSA 2450504 өй 
IMB KIT 108071-001 114. Т2000$ХЕ/22005Х 4MEG PC-PA2001U 309. 
4MB-8MB BOARD 108070-001 345,09 T20005XE/22005X IMEG PC-PA2002U O19. 405Х555Х,455Х,355Х,255 — AMBMODUIE 34F2933/87F9977 189.9 
ы оо П : 
4МВКІТ 108072-001 239. ТІ 200ХЕ 2MEG PC! 3PAB306U 109,» 350.502,555460,655Х 2-BMBBOARD 1497259/6450609 зао." 
DESKPRO 1MB BOARD 113633-001 129.09 11600 2MEG PC8-PAB302U 109.% 355X,IS,405X IMBSIMM 6450403 39. 
3865 4MB BOARD 113634-001 269.% T3100E 24EG PC9-PAB3401U 109,% 70-E61,061,121,P20 2MBSIMM 8450604 94." 
1MB MODULE 113646-001 79.99 T31005X 2MEG PCI5-PAB8308U 109.9 70.421 A61,821,861 2MBSWM 6450508 94,% 
4MB MODULE к! n d ва Сеа ари 1 sae 80-041 IMBMODUIE 6450375 98.5 
DESKPRO IMB MODULE і 59. 3 80-111,121,211,321 2MBMODUIE 6450379 129.9 
386/20, 25, 286E AMB MODULE 113132-001 199.99 132005Х 2MEG PCI 2-РА83071) 109.99 ee s. 
" 132005Х AMEG PC12-PA8309U 195.0 80-A21,A31 ANB MODUE 6451060 тат 
OA E E те mies Қыш 09а ойма н бш а.” 
6 1 s 132005ХС AMEG PCI9-PAB319U 209.99 AU70.&80: 2.4MBBOARD 343077 358. 
DESKPRO 2MB MODUIE 115144-001 128.7» T5100 2MEG PC7-PAB301U 109.0» 4-I6MBBOARD 34Е3011 488. 
386/33, 486/25/33/331. ВМВ MODULE 116561-001 389.99 T8500or 2MEG PCIO-PAB8304U 109.99 575Х,90,95,275 2MB 6450902 IET 
a0 T5200 А T5200C SMEG PCIO-PA8313U 419.*» 4MB 6450128 199.9 
SYSTEMPRO 32MBMODULE 116568-001 2950. E Е wee 1555 
OMPAQ PORTABLES & LAPTOPS TN Р | n (1 4 8 
[RT SPARCH тя с] 
PORTABIE 512K KIT 107331-001 3B. 5 YEAR WARRANTY | 
Il INTFC 8D 107808-001 149,99 80286 А 386 АТ MACHINES- БОСА AT PLUS (BRAT 80) OK-BMEGBD. | pescRIPTION 12045 10045 BONS 70NS SONS 
EXP BD 107811-001 249.” 4.0 UM COMPATIBLE. CONVENTIONAL EXPANDED & EXTENDED MEMORY. 256Х9 9,59 14,4% 17-% 26.99 29,00 
2MAB KIT 107 332-001 119,99 SUPPORTS DOS, 05/2, LIM/EMS 8 EEMS j IMEG X 9 38.99 39.99 44,29 49.99 
OK-99.°° 2МЕС-169.9> 4MEG-249.% ЕМЕС-28 9.90 - ос 
D i 19.99 AMEG X 9 139. 149.» 159.00 
%/456 ТЕН ЗЕ ү ан da BRAT 90 « SAME EXCEPT USES SIMMS ADD 20.99 
yi BOCARAM/ 2 PLUS 
LTE/386 5 1 KIT 10290 L pec 16 ЫТ MEMORY FOR ALL IBM MCA SYSTEMS. DOS & 05/2 ИМ EMS 4.0 SUPPORT. HEWLETT 
м (21125002 зар 2-8 MB USES | MB SIMMS, 2MA $ 194 4MB $279 ВМВ 5449 PACKARD 
LTE/286 IME BOARD 117081-001 79.% = , қ на 
AMB BOARD 117081-003 318.0 | LoDE MEMOR T 
PORTABLE 1MB KIT 107651-001 169.9» MEMORY HP. YOUR 
386 ІМТЕС BD 107707-001 129.99 MODEL ADDED EQUIV.PART# COST 
i DESCRIPTION 15045 120М5  100NS 8045 7045  60NS НРО 2MBMODUIE 324448 99.5 
AMB BOARD 107653-001 469. 
гіп 07654 001 460." 64X1 1.20 1.45 1.65 AMBMODUIE 34458 149.% 
1 64X4 1.95 2.25 245 2.95 НРІР 2MBMODULE 33475А/8 109.9 
511/386 IMB MODULE 118303-001 129.9 256Х1 Өз 1.05 1.10 1.15 1.45 AMBMODUIE N/A 169.9 
DAB MODULE 118304-001 179.99 256X4 2.05 4.45 4.95 3.45 3.95 HPHISI IMBMODUIE N/A 79. 
4MB MODULE 118305-001 349.** ІМЕбХІ 3.50 3.85 4.10 4.45 4.95 4MBMODUIE N/A 229. 
ORDERS ONLY Mfg part #'s for convenience only. Most memory products 3rd party. TERM 6: 


WE ACCEPT INTERNATIONAL ORDERS 


You ган karo не usc 
TECHNICAL/CUSTOMER SERVICE/ORDER STATUS: 
(702) 294-0204 FAX (702) 294-1168 


| HOURS: M-F 7:00-6:00 PST, SAT 10:00-3:00 PST 
330 BYTE JULY 1992 


International orders shipped DHL or Air Мой! 


WE ALSO PURCHASE EXCESS 


INVENTORY! FAX OR CALL. 


ALLPRICES FINAL. Trademorks ore registered 
with thair respective Co.'s. 386, 387, 287, SX, 


oro Irodemork: af Intel Corp. 


NO SURCHARGE FOR MC/VISA 
MC, VISA, AE, COD CASH, NET 
Purchase orders from Universities 
Fortune 1000 & Government Agencies 
Persanol Checks, COD add $5.00 


B-792 


20% Restocking Fee on refunds within 30 doys 


miia CO) С 


“Best prices on same item, under same terms. 
PRICES SUBJECT TO CHANGE. 


SHIPPING: UPS (Mir. 58,25) 


684 Wells Road, Boulder City, 


No refunds or exchonges alier 30 doys - WARRANTY REPLACEMENT ONLY 


Circle 172 on Inquiry Card. 


Nevada 89005 


KZ LEIK COP вас Boca Modem 2400 Baud 
This is not a misprint! These оге the exact some ones selling for party SIZE Eu . INTERFACE pe Hayes compalible; supports extended AT 
cree Over $300.00 fram our competitors.  „ Nev-20MB 20MB 65MSec MFM 99.99 Command Set. Comm 1-4 & КО 3-5 & 7. 
A i We ме {КЕДЕ in кип Nev-20MBI 21MB 65MSec IDE 129.00 Оп board speaker, software & telephone cord. V.42 BIS MNP5 
| : FOR SALE BELOW DISTRIBUTOR COST! ЖИМ Меу-4ОМВІ 44MB 2BMSec IDE 209.^ Infernal $49 External $79 Hordware add $30 
- 1 LIST $495.00 ea Ы y * Nev-40MB 40MB 26MSec MFM 229.°° Г 
Nev-BOMB BOMB 2BMSec MFM 339.90 
509 CURRENT VERSIONS 599 Nev-105MBI 105MB 22MSec IDE 299.99 RESEARCH INC Send & receive 9600 BPS fox & 2400 BPS 
Nev-l 20MBI 120M8 1BMSec IDE 399.00 Modem. Hayes alode ntis On board speaker. 
- > Nev-2]0MBI 200MB | BMSec IDE 649.99 Mirror fax sotware. Port address Com 1-4. 988 [Add $200 
к Nev-JJOMBI J3OMB | BMSec IDE 1,195.99 з a 
12" GREEN 3 CITIZEN | (All Hard Driveshavea 1 Year Warranty) 
MONOCHROME €t ТЕ | 60 MEG um 5099ЕМ24 drive, 
Tilt & Swivel Base....... NEVADA €—— =н ()WANGTEK 59 me 6.5MB per minute, PC 36 Controller, 
— IDEHD/Floppy 39.90 l6BitHD& FLOPPY 1:1 39,99, agitHDonly 44 9.99 Menu Diten Sch E e tion, DC 600 cartrid 
14" MONO/TIL AMBER НАТ SCREEN................ $99.90 о а Ыр кан ыйды. A aR кеб di ч cartridge 
a) eo Оо) аф $229. aes List $999.00 YOUR COST $3 79 
M VGA uus IO24X7068:.. ores (.2B Dot)..............$279.?^ | | 
14" VGA suni. 1024X768........(Non Interloced)............. 5249.99 | ЗАЛ DC 2000 (40M8] 13.9 DC 300XIP |45М8) 17.9 DC 6150 20,29 
VGA CARD.......... 256K Exp | MEG DOT ТТТ Тайны e 879.99 | B03B6BASED MACHINES: | Р | 
AN : | { intel 5%» МИ) 80387- 1616MHz 149.25 = = 
-—-—— Ix — —— "2 80387-2020MHz 1 79.99 360KFul HT 54" $19 
M К| 5" 400 DP. Lo Palette software for scanning, ома DMACHINES: 20387.25 25MHz 189, ү А MITSUBISHI 360К Ya HT 5/4 " $39 
a te drawing, editing, painting, and printing. BOBBEASED MACHINES: 80287-68МН:39.% зд ззззмн: 199,96 720K ЗА " $29 
| [ FREE OCR INCLUDED! BOB/-SMHz, 54.728 80287.8ВМН:49.% 20387-514124," EPSON 1.298 3/2 " $58 
S-C*à-*f 8087-1 10МН: 129-99 80287-XL 00,59 1 year warranty | 54^ " Brockels $5 


POWER to SHARE 


with Printer Sharing Solutions 
from Buffalo Products 


Now your work group can share expensive printing equipment. Each member 
of your team can have access to the maximum printing power of the whole 
group. Using Buffalo Products peripheral sharing devices, each PC can be 
connected to all of your output devices. Expensive, high-powered peripherals 
(like high performance laser printers and plotters) can be shared by everyone. 


Advanced Features + High Quality + Low Cost = Industry Leader 
Buffalo Box Features: 


ЧЕБЕЕЕЕ ШЕ 


m Î тт) PRINTER p ҚБ M Pop-up Menu & Windows Option 
Easy Installation & Use 


Rapid Data Transfer 


E User Upgradable Memory 
Reliable Automatic Switching 


EA - PCs/ | Memory | Priced | No PC RAM Memory Required 
| ad ЕСІ Printers | Available | From | Toll-Free Application Consulting 
| sL | 6Ser4Par | corte uu, | 59946 | $595 | Toll-Free Technical Support 
| SLP — | 8Par/2Ser | combination | 8848 | $595 | 45-Day Money-Back Guarantee 
| HXS | 4Seral | combination | 298448 | $205 
юм | 25е{?Раг [contin mew | $295| MAALI 
| HWP | SParale| | 3/2, 4/1 | amem | $295 
| HXP | 4Parale | 2/2,31 | эжеее | $245 US and Canada Toll-Free 
чи pem и e 575 Ec 
| 4Paralle | 3/1 None $175 | FAX (503) 585-4505 
| SParllel | 4/1 | ме 5195 Buffalo Products, Inc. 
= 8/1 ww | $79 | 2805 191 St. SE, Salem, OR 973021520 


Circle 399 on Inquiry Card. JULY 1992“ BYTE 331 


west 


- 
: m ee: =" я ен “ене, — 4 һы A 
IHE а С кізе; ект NEROY MTmEmOerbotdürdids E ‘ati Fae The Hart | 
| P5/1286, 5865X Zenith2-3B6/20; 25; 33 and 35€ “ШТ Su е 39 р | ы alit 
2M8 i DAN 599 1MB 2А3800МЕ ...... $59 МВ 2A3BOOMM..... $179 ЧЕН ра „айыу ЧЁ 53 Í 
PS/230/286 Zenith 1-3865X, 2B6PL+, 2-15 Tu mi m EP ! p 2 | LUE 
512K 5065548 ........ $35, 2MB — Z0F5360 ....... $99 2MB t | eiie .$99 at ES Qo онг, Б 17 
5/2 5554; 15, 005%, 507, 5550; 15, 655X; 15, 70 eniti86/33ET; 25E & th MES Lx = ETT Sil vy 74 
| ME 6450603 ......... $51 2MB 6450604 ....... $89 AMB 1412002 ....$229 16MB 241200408 ...5699 MA7 зе, à т w | PU. bd 
Р$/270-А21; А61; 824; 861 " Ж 
| ғ t , Е 2 С . 7 1 д H 
| e - 405X sie ep "hat и T a 386 E : Sm ا‎ e Шыны Tecanital Sapport 
AMB 3462953 о $169 2NB $00510-002....$89 ame 50051000899 |i: 57 EM = Thousands of Products in Stock 
p5/2 3SSK; 15, 405Х Premium 386/25; 33, Premium ІІ 5865Ж /16; 20 d 
OME 64050128 .............................. $319 1MB n/ WPB $00780-005 ......................... , $69 ч Siy STEM TO DAYI -Same Day Shipping | 
Р5/2 90, 95 (Install In pairs! қ Premium 1: $865Х/10 and 5865Х/16 А : р idunt حب‎ - Overnight Delivery Available 
AMB 6450128 ....... $169 BMB 6450130 ....... $349 AMB N/WPE 500780-004 .......... 2... $169 e inte] or AMD CPU • Expand CACHE ta 428Kb/256Kb • pork p 
Expansion boards (05020160 All Premium and ravo 486 Models -AMI BIOS » Expand to 32MB using SIMM's • Baby Footprint- I) Үоп Аге Неуег Спагдей И 
2-8М8 N/2M8 1497258 ..................... _—..$268 BMB т/\РВ 500780-001....................... $339 25MHz 3B65X ..................... ~Ar. 5299 on Visa, Mastercard, or Discover! 
serene TM MeWlett-Packaed| 55: sescat ane... нот 2 БИ 0 All Products are User Installable and _ 
1 a P ЭШ ы Vectra 05/165; 20PC, RS/20PC; 25PC, 20C | 40МИН: 586 G4Kb CACHE ..... ЖЫ... 5589 include installation Instructions! — 
compaq AMB Xit 01542 or 16424... spe | 33MHz 486 бако CACHE ....... Z APUC... 5969 uction 
DeskPro 386-20, 20€ 21025 Vecta 586/169, ЖАН 20MHz 486SX 6GKb CACHE ........................5549 -We Accept all International Orders 
AMB Module 113132-001 і........... $189 26 024064....... 109 BMB D2208A........$329 | 
ame Board 13645-001 .......... „$259 Vectra 486 PC (Install In Palrs) Purchase Orders Accepted 
DeskPro 3865/16 BME 02152A ......... $359 AMB — 021514 ......... $19 Special Pricing Olt. Volume Orders 
AMB Module 412534-001 ....... s $189 Vectra 386/25, 486/257, 337 (Install In Palrs) pee 
AMB Board 1136$34-001.................. .. $289 2MB 025814 .......... — 598 ata а: Ls - Manufacturer's Warranties - 
DeskPro 2869, 5864, 3865X/20, 386/25M, 486/33M, 4865/ NEC IBM PS/2 Mod 50 & 501 Internal IDE Orive m/controller i i ci i E 22 
25M, 1865/16М; SFSPrO LT, 18654/255; 386/255; PartaB6t ncs... 5499 10508 ............. 5519 8 EE | Pis aa | 
2MB TIB6B9-001 ........ $99 Pomermate 286/12; 50/16 and 54/20 IBM P5/Z Mod 60; 65; 80; 90 & 95 Internal SCSI m/controller 
AMB 118690-001..................... 6169 28 кі 0Р-410-8105.....................$99 D ГА... $849 159MB ............... $919 You get fast, Inexpensive, едер, 
DeskPro 386M, 486M, srstemPra LT (52-GIt Bsp. Board) Ponermate 386/20; 25 Ж - Dat геси eles delivery to 
8 Socket Brd w/2MB 129160:-118688-001...........6579 2MB APC-HESS ,.... $359 ВМВ — APC-N6SS .... $899 E s L 
Add а hard drive to your desktop, laptop 07 notebook PC. 
Deskpro 386/331, 486/531, SystemPro v — س‎ an X 12. Connects ta parallel part an sistem rusning COS 5.5 ar better. anywhere | 
6 Socket ard m/2MB 116569+115144-001 ............ $389 2MB 0Р-410-5101 ........................ $219 52MB $499 105MB $669 in the world! . 


дана а эш а Ba mar. "эы, M 6$ M wm = 3- à E 8B M BM mm i;r —8 A » B 6 B A ' 


| We're e 


TUM | It] WINE. jl; 


AST Toshiba pae 
d - AM 
ua rutting ләйлі opera ; Premium Exec Hotebook ТМВ .„.......... ed Т10005ЕЛЕХЕ, 20005X;5Xe,22005X 2MB ............ $159 `0 you ton'?. fave b iat] 
.0, j AMB .,......... $169 AMB ............ $259 3 
software. S)/Nam! improves system ӘНЕ ............ $479 
пз by up to 350%. Ў; У ПЕ 206 eormp T Т1200ХЕ, 1600 and 5100E 2MB ............ $109 Call Toll Free from anywhere in 
, le for: À див „УН THOOSK, 32005Х and SXC a suo m ће United States or Canada | 

y HP ES286/42 & ES/8 & ПЕ 3665/20 1MB mT— m $125 T3200 SMB ed $169 Г day UNT | 2 Т |, BDN 

Epson Equity le & l+ SOUS Nh LÀ SRB men 5289 sg 2MB ones $209 01u: 1 y ТА M ы 

“ІВМ Original AT & XT/286 Халы” n e] 2 a. ante i Saturday 10AM - SPH Р, 

3 Die cae oe AMG. $289 тмд snd T6200 ңе || Ls 4 \ ЕЕ 


Y AGI 1BOOA, 18008 8 1800С 
^ RST Preminm 286; Bravo 286 
^ Compaq Portable 111, DeskPro 286 


> ¥ SIT 286; 586 — 1MB........ 599 А елен 6549 


нык |” TC 


^ NEC PowerMate 286+ & Portable+ - ЗИК $409 T5200; T5200¢ and 78500 2B... $408 
‘18M PS/2 e 30/286, 50, Беу 60 2MB ......... $159 BMB ............ $359 
Kingston Technology Corp.'s SX-Now Grid Zenith 
the disputed performance champ. 14505 108 ............ $189 RastersPort386SLand Sic 2MB ............ $129 or r your order! 
чишип un | Siti Шы eeu aen — mm | 4-711-508-087 
MHZ SX/Now! .... 550( —, NES al x SepersPort 286; 286e лив kit ....... $109 E 4 J00^J0/£ 
25MHz SX/ Now! ..... $35! m d uri tS International orders 
Er А mz ee NEC We Also Have Memory For |. "An FOO nore 
| сз: E dm FER eC Ultralite 286F; piani 198 .......... $199 Zeos, Sanyo, Everex, / 1$-2007"2000 
TUN Memory помни: MON n де qa EET, Debe: 
QI AS бе ы ا‎ ам ا‎ "^ Sharp, AT€T, Panasonic, 


Hewtett-Packard Laser Jet iP, 11, HIP, HID 
24% 334758.......$125 4МВ 334778 ........ $195 
Hewlett-Packard Laserjet 11 and HD 

2MB 354448... $125 AMD SHAS n. $185 
Hewlett Packard Laser Jet (1151 

MB (20654 ..........%59 AMB сона көле $159 
(EM Laser 4029 All Models 


Tandon, Epson ond More! 


eni e View махне | RES E AR ТАЯ 2 Internal, External, Send/Recelve FAX 
j|  1MB  $63-2230 ....5179 28 PR N/A... 5259 = 5 ns! On Eorrtus For use in thesemodels: 


Canon LBP-B1J, BIR and 8T. 


aC SLT, (TE, LTE Lite and Port. 2850 
AME 565-1880 ...... 5129 08 РН ма -n $219 xt араны, be ES 


Garam AT Pus 2-868 memory eant fer 206 & 386 10N ‚ Toshiba T000SX/XE/LE, T1200; ХЕ T4600, Т20005); 5ке, 


ПЕМГТЕТТІГ С, ~ compatibles machines runnteg up to ЗИН, Provides conver- ur a, 

а 565-2350 ..... бола SG ялы... $299] болд expanuediLIM EMS 6.0) and/or extended memory. e ке e ado ad 01 "o el i p? 

| AME HB-B X 5443 288 ИВ8-870.....%199 W/2WB .................. € W/GMB ....................$549 г TA d 5000 4 E. idm First Source Inter national, Inc. 

| 28 KEP... $129 AME " NA — П AT 1/0 Plus 2-1MB memory board, same 25 AT Plus All Megahertz Modems Include: 36 Argonaut, Suite 140 

| Toshiba Page Laser 6 with 4 ser and 1 parallel port. Easy Installation with Hiustrated user's guise Aliso Viejo, CA 92656 USA 

O 208 155-NE0090..$122 AME 156-8000 + $193 w/2M8 кезеннен $199 WAME тне Mn Full 5-vear warranty and toll-free technical support 714/588-9866 

| Оят 400 L [Йй С е aj ПЕ Data communications software Terms and Coaditiows: Memory products are third раду, manutacttrers'gart 

| {ип 7004701... 599 208 OB! i м А. .$129 | ic УСА 6203400 18 color $69 Wayes-compatibie Mrto- answer, asto-dialing numbers are tar Foor coovenience. Frelgbtchar ges atenoa-refundatle, 470% 

| Texas instruments Microlaser anti RL e | 6021 40241768 Жою... ЕУ” Fall or Ван duplex Auto adaptive eqailzation restodilag fee will bechargedon all non-defacitye returns, anopened, and 

IE 488: ess ia ‚ 5539-4001. — ex r vc s ДМВ 402 I MEN . 400bps Modem Ікей, келеке rpms $129 refosedor eg Ae Items а dayswrtthoriginal 
enn EDI RANN - 4750 ол ў documentation and packaging. A Еейігпей Merchandise Authorization nomber 
Epson | ЕРІ 8000 " VA2/V Abs Bodens also Incinde. ннн 5210 is requiced. Prices and avaltablitty are sublect to change Without notice 


ы, gh - i. = 8600bps Send/Recelve Far Modems alsa inchide; qo a $318 Purchase pt ke at ейте of order агент, FirstSource International canait 


| D n 485401 ... vere .. $29 ams | PN кі. E “= йш f гү "IX x 
| tno nts FPL-£006 X i? Е f a i 3 5 | E 1 б Ti "i г T if Д5) [| [| |! E H 3 i ! Universal Pocket Modems for any #5252 9-pin Serial part бе responsible far errors b typography т photograpliy. We wil! beat any 
IB ^ 28001805 m/MNP 5 . COR рә, 9229 advertised price valíd oniy on identical brands, Offer oot good far SIMMS or 
Wu ow) 2 Serial & 4 parallel —————— $59 p NEQU T PIA t s ESO e Mg 
ы DRAM. Trademarksandregisteredtrademarksareoftiielrrespecttve companies, 
үе] 77 ачи ec А ws NL Prada PA سال چ‎ Soh? | ewe RS ж, os ш ыа EU J ш is. тот ша Жа т жы: ee 
еей & Sal WGO- S ЧАЛП ШШЕ зүү Pers MOE ПЕ КЕЕ. 
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А RECOGNIZED LEADER! 


Quantum 


52MB QULPS52A 
17ms 3.5" 1"H 
Bare Drive Kit $209 
16 Bit Kit $229 


120MB QULPS120A 

1/ms 3.5" ГН SIDE, 
Bare Drive Kit $379 
16 Bit Kit $399 


210MB QUPRO210 

15ms 3.5" HH «Э 
Bare Drive Kit $649 
16 Bit Kit $669 


105MB TA3010A 
16ms 3.5" 1"H 
Bare Drive Kit 
16 Bit Kit 


120MB TA3020A 
15ms 3:5" 1H 
Bare Drive Kit 
16 Bit Kit 


Maxtor 


120MB MX7120A 
15ms 35 1"H 

Bare Drive Kit $389 
16 Bit Kit $409 


210MB MX7213A 
15ms 3.5" HH 

Bare Drive Kit $599 
16 Bit Kit $619 


Another 
Insight 
Lompiny | 


| 


42MB ST351A 
28ms 3.5" 1"H 
Bare Drive Kit $179 
8 Bit Kit $219 
16 Bit Kit $199 


60MB ST277R-1 
28ms 5.25" HH 
Bare Drive Kit $219 
8 Bit Kit $269 
16 Bit Kit $279 


51ЗМВғ/262ДА 
12ms 3.5" HH 
Bare Drive Kit 
16 Bit Kit 


$1199 
$1219 


340MB 

“аса С 
15ms 5.25" HH 
Bare Drive Kit $1099 
16 Bit Kit $1199 


660MB 
MC1568/1588 

16ms 5.25" ЕН 

Bare Drive Kit $1499 
16 Bit Kit $1649 


DADE NDIYE 
ARE URI 


ALL D с AIS A 
All mounting hardware, “Disk Manager” 


formatting/partitioning software if 
necessary, and HD!'s Hard Drive 

Reference Manual with complete 

installation арышы. 


1 E ak and T, RU TIONS 


<э 


PERI PH 


Es Seagate 
ce 


Qu FÜR THE BEST 
PRICE, SERVICE 
& SUPPORT 
AUT 


800/998-8040 


106MB ST3120A 1037MB ST41200N 
18ms 3.5" 1"H 15ms 5.25" FH HD! SALES 
Bare Drive Kit $319 Bare Drive Kit $2099 AU 37380-1150 
B Bit Kit $359 16 Bit Kit | $2249 
16 Bit Kit $339 NATIONAL ACCOUNTS 
Purchase Orders 

130MB ST3144A 800/998-8014 
ims 3.9" ІЗ FAX 602/350-1180 
Bare Drive Kit $359 

: : international: 602/350-1144 
210МВ 5712394 АРО/ҒРО: 602/350-1145 
15ms 3.5" HH 
Bare Drive Kit 5599 Order Status: 800/729-4490 
16 Bit Kit $619 


CONNER 


40MB CP3000 
eins SO 1°Н 
Bare Drive Kit $189 
8 Bit Kit $219 
16 Bit Kit $199 


120MBCP30104 
17ms 3.5" 1"H 

Bare Drive Kit $379 
8 Bit Kit $419 


16 Bit Kit $399 
NEVER A SURCHARGE 


170MBCP30174 l 
ETTA МЭ | for VISA, MC or Discover! 


Bare Drive Kt $439 
16 Bit Kit 


520MB Ғ!26245 scsi} 


12ms 3.5" 1"H 
Bare Drive Kit $1199 
16 Bit Kit $1399 


1079МВғ/22665 
14.5ms 5.25" ЕН 

Bare Drive Kit $2099 
16 Bit Kit $2249 


5459 


1049МВ 


Н5 МС1598 €D 


14ms 5.25" FH 
Bare Drive Kit $1999 
16 Bit Kit $2099 


1354MB 
HS MC1528 


| 1MB 


ADD 1MB RAM 
AS LOW AS $39 


1MB x9 80ns $44 


x8 80ns $39 
Add $2 for SIP 


| MEMORY FOR EVERY SYSTEM! 


ALL 8 & 16 BIT KITS LUL 

16-Bit host adaptor hard/fioppy "1 to 1" 
controller or interface card, mounting kit 
(3.5" kit inc. belge & black bezels), rails, 
cables, all mounting hardware, "Disk Man- 
ager" € üt ca E and manual. 


EV 


14ms 5.25" FH 
Bare Drive Kit $2599 
16 Bit Kit $2799 


erties of thelr respactive owners. 7.92 
Hard Drives Intemational 
1912 W. 4th St, Dept. HAM 
Tempe, AZ 85281 


D ROM DRIVE 


600MB Internal External - 
TALON 6299 М/А 


iTS IN Tay. Taton C-D Rom package inciudes 

| COMPTON'S 26 VOLUME ENCYCLOPEDIA. 

| over 10 million words, 32.000 articles, 
15,000 Images, charts and graphs, rotating 
world atlas, U.S. history timeline, Webster's 
Dictionary, music, speech and much more, 


SONY $389 $509 


E ARD DRIVES International 


| HARD DRIVES |= 


International 


SmartCache Plus: the grow-as-you-go 
approach to SCSI controllers. 


- "Руд 
Е 


pond 
1, Sam,” | 
E А 


4 START WITH THE BEST. ү 

DPT's entry level SmariCáche. Plus Боага-оНегв 
unrivaled price/performance for singlé-user 
systems. It features ISA or, EISA bus mastering)... 
and universal SCSI disk compatibility foral PC ' 
operating Systems. SmartDriver. Software '.. Аш { n 
‘supports SCSI- 2 реа le: tape: gi 

| opca drives. ` 


NOW ADD CACHING! 


Get DPT's award-winning caching technology i in 
a plug-in module! Move up to disk caching. 
speed without investing in a-new.controller. With. 
an integral 512K cache, the module provides up 
to 5X performance gains for workstations, | 
power users, and small multiuser systems, 


ADD MORE USERS, ADD MORE CACHE! 


Plug inia 2 MB or 4 MB memory" module and... 
accommodate upto 18.usérs from a single card 
Slot. Ideal.for medium- sized networks: (a E 
multiuser dedu" 


HOW ABOUT DISK MIRRORING?. 

DPT's SmartCache mirroring module provides 
100%: disk fault tolerance:by. simultaneously . 
writing all data to a second “mirrored’ drive, No: 
more data:loss or costly.system down: time due. 
to disk failures, And unlike software mirroring 
“schemes, fault tolerance i is achieved with no 
performance penalties, 


PLUS STILL MORE CACHE, 
AND THEN SOME... nim ! 
| Cable over to DPT's 4 MB Cache EDE Саға 
then grow your system to 16.MB by adding more . 
plug-in memory TUG tes OLED Bower for. 
64-plus users! 
DPT-has your solution—-no Matter how | 

.. you grow. Performance, compatibility and- 
| upgradability make SmartCache Plus ife. i 
only SCSI controller you'll ever need. For. 
“details, contact Distributéd Processing .. 
еа) 140 Candace Drive, Maite: 
. land; EL 32751.Рһоле (407) 830- 5522; 
FAX (407) 260- 5366. : 


* See us at PC EXPO, Booth #4081 


“Circle 283 on Inquiry Card (RESELLERS: > 


Hard Drives 
Western Digital 


High performance 'Covior' series with 1" 
height, Cache Ном“ ond 32K buffer. 


АС280 80Mb 1 3.5" dms IDE .....299 
АС2120 125Mb 1 35' Мгпе IDE ......375 
АС2200 200Mb T 3.5" ldms IDE ......589 
Maxtor 

7080А B80Mb Т 3.5" 15ms IDE......279 
7120A 120МЫ Т 3.5" 15ms IDE ......388 
LXI213A213Mb T 3,5“ 185 IDE ......599 
МХ1240 1.2Gb Y 3.5" 15ms IDE ...1995 


Panther 1.2G6$1995 Panther 1.7Gb 2595 


Conner Peripherals 

30104 120Mb 3.5195 IDE ......389 
3204  200Mb  3.5'lóms IDE .....589 
Call for Quantum, Micropolis, Seagate. Also 
controllers frorn Ultrastor, Always, WD eic. 


Hard Drive Cards 
Plus Development 


Hard Card IIXL 50Mb  Tóbit FMS ........ 298 
Hard Card IIXL 105Mb 16bit 9ms ........ 448 


Backups 


Colorado 

DJIO 120Mb Tape Drive internal ... 
DJ20 250Mb Tape Drive internal... 
ОҒА700 700Mb Tape Drive Internal . 
Syquest 

44Mb Removable 5.25" Drive int. ...... 308 
88Mb Removable 5.25" Drive int. ...... 469 
Dual drive cose with power supply ..... 169 
SyDOS 

Syquest 44Mb external (8-bit) 
Syquest 88Mb external (8-bit) 
Includes caching softwore, manual, SCSI 


235 
315 
M acd 


card and SyDOS BIOS. 

be ت‎ ——— IOS 
Floppy Disk Drives 
Toshiba 

NDO4DG 360K 525" НН PC/XT ...59 
NDO8DEG 1.2Mb 5.25'HH PC/AT.... 72 
ND3561GR1.44Mb 3.5" HH  w/AT Kit . 72 
ACP 

360K 5.25"НН..... 55 1.2Mb 5.25"НН .. 66 


720K 3.5' НН.....59 1.44Mb 3.5' Н. 67 
2.88Mb3.5'HH . Cal Call for 5.25" Mtg. Kit 
Pacific Rim 

1.2Mb External for any parallel port ..235 
1.44Mb External for any parallel port ..235 


MultiMedia 


sony 
7205CD Laser Library w/six CD's ......... 549 


Brown-Wagh « Creative Labs 
Complete oli-in-one MPC compatible 
upgrade kit includes: Ponosonic CD Drive, 
Sound Bloster Pro, five CD's, Microsoft 
Multimedio Windows. Bookshelf. Hyperglide, 
Games. drivers, cables, connectors and more. 


MultiMedia Kit internal ................ sse 579 
Sound Blaster /Рго ............:.»-4. 129/229 
MediaVision 

PC MultiMedia Kit int/ext ............ 799/1049 
Pro Spectrum Plus/16..................... 239/299 
NEC Technologies 

CDR-36 Portable CD ROM .........„„..-.... 395 
CDR-36 w/CD Gallery/PC ...... о 5/5 


input Devices 
ACP 3-button Mouse (limited supply) 14.95 


CH Products FlighfstiCK :2;;.....;..4.2........ 49 
Mousemon Combo/Cordless ........... 75/88 
Logitech Trackman seriol/bus .......... 69/72 
Logitech Trackman Portable ............... 104 
Logitech Fotomon ................... wata 599 


Microspeed PC-Troc ser/bus ........... 


. 79/89 


Michaelangelo, Friday the 13th 
PLUS over 1000 other Viruses!!! 


77" 


SYMANTEC 
Norton 
AntiVirus 
v2.0 


The perfect antidote for virus 
infected systems plus on-going 
preventotive core. Includes Norton's 
24-hour Virus FAX-Line for updates 
when new viruses орреаг. 


Chips and SIMM' 


RAM Chips 

41256-100 256KRAM 100г5 DIP... 
41256-80 254K RAM BOs DIP... 
414256-80 256Kx4 RAM BOns DIP ...7.95 
IMb-100 1Mb RAM 100г DIP ... 5.49 
1Mb-80 IMb RAM  80ns DIP ..5.99 
Over 20,000,000 IC's in-stock including 
7400, LS, ALS, CMOS, Linear all types! 

Plus Sockets, Crystals, Connectors and more 


SIMM Modules 

421000А9В-10 1Mbx9 
421000A98-B0 1Mbx9 
421000A9B-70 1Mbx9 
A24000A9B-80 4Mbx9 
424000A9B-70 4Mbx9 70ns SIMM... 159 
41256A9B-80 256Kx9 BOns SIMM : 19.95 
A21000A38-80 1Mbx9 (3 CHIP) ......... 36.95 


ке 
2.19 


100г155ІММ , 38,95 
80г5 SIMM , 39.95 
70г5 SIMM . 54.95 
B0ns SIMM... 149 


Math Coprocessors 
AMD 


Increase the performance 
of your 286 powered PC/AT 
80C287-10 Coprocessor 10MHZ ....... 49.95 


Intel 
8087  5MHz...79 80387DXP 16/33 .. 199 
8087-2 ВМН2 ....89 803875Х-16 ..........128 
8087-1 10МН2 ..89 803875Х-20 .......... 144 
80287XL all 286 .,89 804875Х-20 .......... 499 
Cyrix 


83D87-1616MHz169 


83D87-2020MHz 175 83S87-SX16 ......... 114 
83D87-2525MHz 175 83S87-SX20.......... 129 
83087-3333МН2 189 83587-5Х25 .......... 149 
ІТ 

2С87-8 8МН2..79 2С87-12 12МН2 .. 85 


2С87-10 10МН2.85 2С87-20 20МН2 .. 99 


Memory Upgrades 
Laser Printer Upgrades 


НРТР/ПР«ЛІЛІЮЛІР 2Mb ....... 124 
Okidata OL400 yo eee 148 
Okidata О1800/820 AMD ....... 148 
Ponosanic 4420/4450i 2Mb ....... 148 


Call forothermode!s plus we stock most 
Laser memory upgrades with OK RAM 


Laptop Upgrades 

Apple Pawerbook МЕ. ....... 147 
ASTExecutive ШЫ»... 78 
Compaq LTE384s/20 ІШЕ... 178 
Everex Tempo/LX/16 ر‎ azs: 147 
IBM LAOSX 2Mb ....... 127 
Toshiba TIOOOSE/LE/XE/2000 2MD ....... 228 
Toshiba Т20005Хе BW ге 228 
Toshiba 7330051 /44005Х 2M6 i Call 
Call for Zenith, Sharp, Tl, and more 
Palmtop Upgrades 


HP 95LX 2Mb .. Call Poquet IMb...327 


Computer Upgrades 
AST Premium 386/25.33,5X16/20 1Mb 68 
Compoq DP386/33,.486/33.SysPro 2Mb128 


IBM 30-286 #30F5360 2Mb 108 
ІВМ 35,40,555х,05,,0 #6450604 2Mb118 
ІВМ 90,95,Р75 #6450902 2Mb118 


Call for NEC, HP, Zenith, Leading Edge. 


Micronics Semini 
DX2 | 
486DX/50 


Supports intel 

486™ DX2 clock * 

doubler technology. 

Allows internal CPU 

function to run twice 

the speed of the system. 

Hos boby AT form foctor, 256K 
direct mopped coche ond RAM 
expondoble to 64Mb. 


486DX2/SOMHz ISA baby) 


$1399 
486DX/33MHz (ISA) .......... wu $ 999 
486DX/33MHz (EISA) 

486DX/33MHz (ISA робу). 


$ 849 


Motherboards 
АСР 286-12 half-size boord w/OK .......... 89 
АСР 3865Х-20/25 w/OK ......... — ‚ 226/269 
ACP 386DX-33 64K cache w/OK .......... 399 
ACP 386DX-40 64K cache w/OK ....... .419 
АСР 486DX-33 256K cache w/OK ........ 799 
Orchid 386/40 128K coche w/OK ........ 
Orchid 486/50DX 254K coche .......... 


Processor Upgrades 
Kingston 
SX/Now 20MHz SX upgrode module ... 349 


SX/Now 25MHz SX upgrode module ... 419 
Specify for IBM PS/2 ot AT, AST, HP ES286/12 


Model £ 


New! 386SL-25 MHz 


»32kCache • 60Mb...$1999. 
NEW! Cotar 386SL Notebooks 


60Mb...2799. 80Mb...2999. 


Expansion Boards 
Orchid Technology 


RamQuest 16/32 w/OK .........................228 
RamQuest 8/16 W/OK ..........seeess 148 
AST Research 

SINPOROBANWIK несе.» 109 
ero 2 МОК... „аске MINIME 249 
Boca Research 

BocaRAM AT Plus w/OK (uses SIMM's) ... 119 
BocaRAM AT Plus O w/OK .................. 149 
Intel 

Above Boord 2 Plus м/2МЫ .........««.... 455 
Above Board Plus 8 w/2MDb „..,.........;.... 449 
ACP 

IDE Interface with I/O ........... e 59.95 
(4)Fioppy(2.88Mb) w/IDE adopter .... 79,95 
IDE Interface with BIOS ІРОМ................65 
Serial Interface card ............ МЕЖЕСІ 
Seriol porallel. game Interface ........ 49.95 
2Mb EEMS AT memory board w/OK .. 99.95 


US Robotics Free Offer... 


The Sierra Network startup kit: 
It’s like cable TV for your PC, anly 
better. You'll play games & have real 
canversations with other Sierra 
subscribers, with software, manual, B 
of sign-up numbers [к 

and usage credit, 
„and includes the 
Sportster Modem | 
Sierra's standardized 1 
on the US Robotics 
modem from their one 
end. we will send the > 
stort up kit FREE! with “gous 
your purchose af the Sportster 2400 bps 
external or internal modem (compare 
to the ACP everyday low price of 

$159 for just the Sportster) 
Sportster bundied w/TSN kit 


$129 


Video Graphics Cards 


ATI 

Grophics Ultro w/512K & Mouse .......... 439 
Grophics Vontage w/512K & Mouse .. 349 
VGA Stereo F/X XL w/IMpb .......... —: 369 


VGA Wonder XL w/IMb & Mouse ...... 


Orchid Technology 
ProDesigner lis w/1Mb ond RAMDAC .248 


Fohrenheit 1280 w/1 MD ..,.,..... e 305 
United Solutions 

Imoge 800 8/lébit 256K 800x600 ........... 69 
Image 1024 w/512K 1024x768 ..,............. 89 


Image Ultra w/| Mb 1024 256 colors... 139 
Imoge HiColor w/1Mb 1280x1024 ....... 159 


Specials are subject to prior sale... | 
Mognovox 386SX/16 40Mb Bundle . 795 | 
Mognavox Metalls Notebook 9 
«2 Mbe40Mbe Mousepen Case «386Sx eSitwre 


| IBM OS/2 Extended v1.2 (3.5°) 
BM OS/2 DisployWrite 5/2, (5.25°) .., 
J. К. Lassers 1991 ToxplusBook ...... 9.95 
Call for yaur copy of our quarterly 
tabloid "the ACP Computer Hofline* 


Advanced Computer Products, inc. S 
1310 E. Edinger, Santa Ana, CA 92705 « FAX 714-558-8849 « Toll-Free 1-800-ҒОМЕ ACP « Sales 714-558-8813 


y No surcharge on credit card. Credit cards not charged until we ship. 100% risk free return guarantee! If you are not 100% satisfied just return insured within 15 days complete with all materials in new 
resaleable condition with original invoice. ACP will immediately exchange product or issue ACP credit less shipping for tuture purchase. We ship UPS Ground. Next Day Air and FedEx available. 


Circle 159 on Inquiry Card. 


These Leading Edge {де Systems include... 
e Enhanced 101 Keyboord « High Perfarmonce Hord Drives 
e 20 Months Warranty е Mouse e Free MS-DOS 

e MS Works for Windows e MS Windows ө Virus Scan 


COMPUTER | SXPLUS20 | Minitower 33| 486SK/20" 
D3SP2131 

2299.00 
3865020 | 3880Х/92 |  4865X/20 
130 Mb 130 Mb 


800x600/256k | 1024x768/512k| 1024x768/512k 


Leading Edge Monitors 


Notebooks CMON.42 . CMON39AD CMON.28AD 
apt PR 2 640X480 1024X768 1024X 768 
ҚАҒАН ТЕГІ” 39 dot 28 dot 

« VGA-64 shodes « Mouse 'J' 199.* 229." 269.* 


° (w/CPU Purchase) A word about High Resolution, 
„all our ACP Leading E 
(1024x768) card and the 
give you High Res (1024x768) at a Low Res price! 


4860Х/55” 


'4865X Ж 
supports 
CPU 


r Ea 
947 


card ` 
upgrades Э 


e CPU's with SVGA 
ew AD type monitors 


Notebooks 
Everex 

The ой new Tempo™ 
Carrler™ Notebook 
with 20 ar 25MHz 386SX CPU.40or 80Mb 
МОГЫ ONTE; „пнен Prices Slashed! 


2 ae 
Products! 
Super 
Cartridge 3 
Professional 
Edition | * 
72 scaleoble fonts and typefoces for 
HP LJ Il. The only cartridge that prints 


FASTER than resident fants 
Professional Edition ................... $279 


Creative Edition 

31 typeface families and 64 scalable 
fants. Type 1 campotible far your 

HP LJ Ill. 

Creative Edition ........................ 


FAX Boards 


Frecom 
|-Liner Fax/Modem .................. өл өз» 159 
]-Liner Fax/Modem for Windows ......... 199 
FAX96/Modem for Windows ............. 


Diskettes 

Fuji 

ACP stocks complete 

Fuji Diskette line. All with 

Lifetime guorontee. Box (10) Call for color 
5.25" HD Disks ....... 8.95 DS/DD Disks 5.50 
3.5" HD Disks.....14.89 05 Disks ...... 7.99 


New from Hayes, on affordable high 
perforrmonce modem with V.42 
speed ond throughput up to 9600 
Baud. Includes SmortCom EZ . 
Optima 24, 2400 Boud ............. $ 149 
Optima 96, 94600 Boud ............. $ 369 
Optima 96, for MOC ................. 


(800-786-8432, set modem М,8,1) 
(98¢/minute, $2.50 Ist minute) 
* 15,000 Downloadable Public 
Domain and Shareware Programs 
e Menu Driven = 1200/2400 Baud 
n for FREE! 714-558-9423 

• Download Program of the Month FREE! 

» View and Download Catalog (24 hrs.) 


BACKPACK IS 
TRANSPORTABLE. 


PU SSS 
ы EAM SS 
ONES = 


Adding an easy-to-carry one Backpack, so you can 
hard drive to your portable back up your work or take 
computer has never been it home to another com- 
easier! Backpack from puter. Diskette and tape 
Micro Solutions connects drive models are also avail- 
quickly to the parallel able. Backpack. Don't 
printer port of any | leave home without 
PC compatible or f one. Call today for 
portable — with- more information. 

out interface 

cards or tools. 
Several com- 


puters can share " MicroSoalutions 


Computer Products 


132 W. Lincoln Hwy., DeKalb, IL 60115 815-756-3411 Fax 815-756-2928 
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(ME ІН 


ACER 486sx - 16MB SIMM a x so 
32MB SIMM (в x 36) 
COMPAQ SysfemPro - 32MB MODULE 


DELL 486’s - 16MB КІТ (2 SIMMS) 


MAC ІІ - 


MAC Ilci,llcx,QUADRA 900 - 64MB КІТ (а ымм) 


32MB КІТ ( siums) 
64MB КІТ а simus 


MAC QUADRA 700 - 64MB КІТ (а мм) 
SUN IPX,ELC - 16MB SIMM 


IBM 
Р5/1 - 2MB 
АМВ 
M30 - 2MB 
М502.555х,65х,20 - IMB 
2MB 


4MB 

“| M70-A21,A61,121 - 2MB 
М405х,355х - SMB 
М5/5х,90,95 - 4MB 


М80-041 - 1MB 
М80-111,121,311 - 2MB 
M80-A21.A31 - 4MB 
16-BIT OK Exp Board 
32-BIT OK Exp Board 


AST 


PREM. 386/20C - IMB KIT 
PREM. 386/25 - 1MB 
PREM, 486/25 - 1MB 
PREM. il 486 - IMB 

4MB 


Circle 188 on Inquiry Card. 


COMPAQ 
DP 386/20,20Е,25 - IMB 


4MB 
DP 3865/16 - 1МВ 
4MB 
DP 286N,386N,5/20 - 4MB 
M-SYSTEMS - 2MB $ 
9 8MB 
DP 386/33486/25 - 2MB 
SystemPro - 8MB 
OK Brd 
DP 3865/16 1MB Exp Вга 
8 | DP 386/20,20Е,25,25Е 
1МВ Exp. Board 


DELL 
325D.P;333D.P - 1MB 


АМВ 

9 | 420425433 - 2MB KIT 
AMB 

8MB KIT 

450DEASOSE - 2MB KIT 

4MB KIT 

MB KIT 


OTHER MEMORIES FOR: 


OTHER MEMORIES AVAILABLE... 


HP 
Vectra QS-16 - 2MB KIT 
АМВ KIT 
Vectra 486 - 2MB 
AMB 


8MB 
X-Station 700 Ser. - 2MB 
4MB 


8MB 
9000/400t A25t - УД KIT 


B KT $1599 
32MB KIT 


9000/425e - 8MB KIT 
16MB KIT 


APPLE 

I, SESE/30 - IMB 

Classic - 1MB Exp. Board 
SE/30,IIcllicx,IlsLLC & 
Quad. 700,900 - 4MB 
Quad. 700,900 - 32MB KIT 
lite - 16MB KIT 

ІНх - 32MB KIT 


09 | Quadra 256K V-RAM 


LC 512K V-RAM 


COCO Wc 


OW! 


<> VU 0X0 0. n0. 0 HAN 


LAPTOPS 

AST EXEC. NB - 4MB 

COMPAQ LTE386 - 4МВ 

SLT386 - 4МВ 

DELL 316,320 LT - 2MB 

EVEREX TEMPO - 2MB 

ІВМ 1.405х - АМВ 

MAC POWERBOOK - 2MB 

NEC Р.5. 286,386sx - 4MB 
P.S. 386 - 8MB 


5200 - 8MB 


PRINTERS 


EPSON 6000 - 4MB 
HP IIPJILTID.P - 2MB 


Hist - 4MB 
IBM 4019,4029e - 3.5MB 
4029 - 4MB 
OKIDATA 400 - 2MB 


ACER, ALTIMA, APPLE, AST, CHAPLET, COMPAQ, DELL, EPSON, EVEREX, HP, 
LEADING EDGE, IBM, NEC, NCR, OKIDATA, PACKARD-BELL, PANASONIC, PHILIP, 
SAMPO, SHARP, SILICON GRAPHICS, SUN MICROSYSTEMS, TANDON, Tl, TOSHIBA, 


TULIP AND ZENITH. 


TEL. (818)855-5688 


599.00 
1999.00 
1599.00 

699.00 
1199.00 
2116.00 

2076.00 
2276.00 
499.00 


won NON= 
So on 59-0 5 
заса з 3920329300303 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


CALL FOR OUR COMPLETE CATALOG 


Bp 
N ICS TERMS: C.O.D. CASH, VISA OR MASTERCARD. 
COMPANY AND UNIVERSITY PO.'S ACCEPTED UPON CREDIT APPROVAL. 


414 CLOVERLEAF DR., UNIT B, BALDWIN PARK, CA 91706 
FAX (818)855-5687 


ALL PRODUCT NAMES, TRADEMARKS AND REGISTERED TRADEMARKS ARE THE PROPERTY OF THEIR REPSECTIVE COMPANIES. 
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The World's first TMS 34020 Graphics Board Manufacturer gives уои... 


eit 
esolution 
CAD and Windows 


High performance graphics for the PC. 1600 X 
1280 resolution gives 6 times the visual infor- 
mation of standard VGA. Dedicated graphics 
processor handles graphics commands up to 100 
times faster. All TEXANs are supplied with 
drivers for ТІБА and MS-Windows, and a dis- 
play list driver for AutoCAD? 386 rel. 10-12. X 
Window System for Interactive and SCO UNIX 
is optional. Т1% TMS34020 processor, TMS34082 
optional, VGA passthrough for single monitor 
operation, software selectable resolutions, 256 
colors. 


1600 X 1280display resolution, 256 colors, 60Hz 
noninterlaced, VGA passthrough and cables. 


THE AN 128 
1280 X 1024 display resolution, 256 colors, 72Hz 
noninterlaced, VGA passthrough and cables. 


1024 X 768 display resolution, 256 colors, 72Hz 
noninterlaced, VGA passthrough and cables. 


NEW J 24-bit true color NTSC/PAL/ 
SECAM video window frame grabber. 12-bit 
digital stereo audio. Hardware compression. 
Outputs S-VGA and flicker-free NTSC/PAL 
S-Video/Composite. Single PC slot. 

Frame Grabber . . .$995.00 Call for other features. 


Frame Grabber puts live video in 
a window on existing VGA display. NTSC and 
PAL. 
Composite Уідеоопіу............ 4 
S-Video and Composite........ - di 


iVA Video, VGA, and Audio mixer converts 
VGA to video, and outputs as an overlay on an 
input video signal. 
NTSC Composite Video............ | 
PAL Composite Video ............. 


УСА to Video Converter outputs 
УСА to composite and S-Video with flicker-free 
filters. 
NTSC a diis LJ" 


'EET 16 Real-Time Frame Grabber displays 
32K colors with full ТАКСА? 16 котын. 
S-Video and Composite............ 


Omnicomp is a Houston based and owned manufacturer of high performance graphics hardware 
for popular computer platforms including PC/AT, VME, Micro Channel®, and others. 


Omnicomp, THE TEXAN, M&M PRO, M&M Basic, ViVA, VIVA Basic, and SWEET ib are trademarks of Omnicump Graphics Corporation, Windows and MS-Winduws are 
trademarks of Microsoft Corporation. ТІ is a registered trademark and TMS34020, ТМ524082, and ТІСА are trademarks of Texas Instruments Incorporated. AutoCAD is 
a registered trademark of Autodesk, Inc. Interactive UNIX is a trademark of Interactive Systems Corporation. TARGA is a registered trademark of Truevision, Inc. Micra 
Channel is a registered trademark of International Business Machines Corporation. X Window System is a trademark of Massachusetts Institute of Technology. 
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Multimedia 
Video for the PC 


IDEK 21“ flat screen monitors multiscan 30-80 KHz 
MF 5421A 1600x1280, .26 Dot Pitch $ 

МЕ 5221A 1280x1024, .31 Dot Pitch $ 

others available . . 


WE ACCEPT VISA, 
MASTERCARD AND 
AMERICAN EXPRESS 


Direct. From 
Manufacturer 
12-Month 
Warranty 
EO.B. Houston 


Graphics Corporation 


== 


..The Texas Graphics ‘Company 
1734 W. Sam Houston Pkwy. N. 
Houston, Texas 77043 


Circle 264 on Inquiry Card (RESELLERS: 265). 


| 
DRIVES AND BACKUPS 


Conner Hard Drives 


Яя! | 1 | | | | ҖЕ or AAGE 


PACKARD BELL COMPUTERS 


SOFTWARE Fastback for 


а Quicken Windows .. $89.99 
moa 120MB 35'Dtl9m s99 ЖІ URS PACKARD BELL ES Windows $17.99 [sxGrobbe 104.99 
p^ ? * Carry-In ** On-Site America grew up listening to us. Il still does. 386 M 54.99 LetterPerfect . . . 94.99 
3204F 212MB 3.5" IDE lóms 599 . мая о ан with any former Ball System any “Ма OX sr. -22 PC Anywhere 
Seagate Hard Drives y 4 i Pra Туре Manager y45 ... 124.99 
ST351AX 40MB IDE3.5" |. 199  |THESESYSTEMSINCLUDE: в ойе: 39.98 FFS: Job Search & 
ST238RLL 30MB RLLXTw/Cont. 239 |» 2 Floppy Drives * Tutorial y 119.99 Resume Pro . . а 
57251-1 40MB МЕМ 28ms . 249 * Enhanced 101 Keyboord % DOS 5.0 Cothy Doily Jon “ 24.99 
ST3096A 89MB IDE 3.5" 14ms 319 e 2:Bülten Meuse Plonner...... 34.99 poco Plus. 63.99 
ST3120A 100MB 3.5"IDE ... 349 xm ro Point ы —wp(à 
ST3144A 130MB IDE 3,5" 1óms 399 r " ntivirus ....57.99 
Micropolis ocessor JIBQA Bo 20) 0386 ' 3048 entral Point Backu AN 
м Processor | 803865Х-16 | 803865X-20- 7” BO4B6SX-20 | Central Point Backup QER 30609-99 
1654 161МВ ESDIHH lóms ... 749 | Hard Drive 85MB 107MB | — 130MB | OME м Ж 459.99 Stacker V2.0 ..84.99 
1664  345MB ESDI HH 18ms ... 99 МВ 1| .— 4MB | _AMB{8K Coche) | WinFox Pro .. 74.99 
T ae is Drive ca - ' ш. | 4MB |32МВ{128КСаһе]| (Cust/Suppori) 129.99 XTREE Gold |. 99.99 
Plus Devel d Drive Cards Cc UD | с ДЕН, | 
Hard Cord llXL 50MB /105MB CALL fides === 300 X 600 [256K) Memon 024 x t ч We Stock 2500 Other Software Titles 
FS4000 40/120MB AT Inl. . ..... $249 | ERE Ll e c KE Tr : 
FS4000 40/120MB AT Exi. |... 499 | ELEKCTEK Price i 51675 EPSON masonic, 
Ғ58000 80/250MB АТ Int. ....... 499 2400B Internal Modem with 520X, 520XH & 4865Х. Windows with 520Х, 520ХН & 4865Х а 
Р58500 80/304MB AT IDE Int, .... 569 | Packard Bell Color Monitors 8517SVG 17" 1280 x 1024 Multisync IDATA 
Irwin Tope Bock-Up 8551 VG 14" 640 x 480( 51mm} $199 Non-Interlace (.31 mm) )dDco ar $999 Dot Matrix Laser Printers 
Accutrok 120МВ Internal Drive ,... 179 8559VG 14" 640 x 480 (39mm) |. 235 8520SVG 20" 1280 x 1024 Multisyne Call For Our Low, Low Prices." 
Accutrok+ 1 20MB Externol Drive ... 309 м z Ж Non-Interlace (.31тт)......... 1499 ————————"—— 
8528SVGL 14" 1024 x 768 А LE 
Accutrok+ 1 20MB Internol Drive ... 239 Low Rodiotion |.28тт) 349. PBMonitars Warranty: 1 year on-site when pur- с i hp HEWLETT 
Accutrok+ 250MB Internol Drive ... 299 8548SVGL14" 1024x768 Асым Mcd m a anl per жащ 3 Om ч | ACKARD 
dii ‘Interloce (.28mm]369 Purchased seporately: carry-in or mail-in 1 year һаѕег Toner ges 
FLOPPY DRIVES Low Rodition Non-Interloce (.28тт warranty. HP9227 5 - Loser Jet lIP/IIP+/IIIP .$59.99f 


HP92285 - L/LI-/LI 500+ ..... 81.99! 


Toshiba Disk Drive Kits MATH COPROCESSORS MEMORY UPGRADES FOR IBM HP92295 - LaserJet | 
| - ЛЮ ИИО , 79.99! 

ND 04D 5.25" 1/2 HT 360K (РС/ХТ) $59 Intel Math CoProcessars Legend IBM™ Compatible PS/2 НР92291 - Loserje i A i. _, 107.99! 
ND O8DEG 5.25" 1.2MB (РС/ АТ)....69 8087 {ЭМН -,...-...- $85.00 Memory Upgrades t Quantity Discounts Avoiloble 
i wr 1.44MB AT Kit ....... 69 Ө n m E e a 119.00 529802 2MB 30-286 ...... $119 Trays 

any DISK Drives Mbiz] ........ 159.00 529828 2MB 70-Е61, 70- .119 Lower Соѕѕене IP/IIP+/IIIP ....... 135 
3 72ФКЦЕУЛІРАТЬ............ 59 80287XL  (6,8,10MHz) 529836 2МВ70- А21 -— 2224119 (eher / pm у 1Р+ ЛІР 49/59 
3.5" 1.44MB Slimline ШЫҒ; ные 59 опа 80С287 (1 2MHz) و‎ aa . 79.99 551029 2MB Exp. Bd 5027, 60, 555X299 Envelope Troy tt IP AP + /1ЇЇР er 65 
3:9" МАМЕ. sc ове, — 59 80287Х1Т зш LTE/286, Legend Memory available for Toshiba Letter F Legal Size !/\О/Ш/ШО ..52/60 
re rem ond Tondy 28 0 OUO UU c OS а айы 79.99 L га А5Т НР M & Oih CALL Envelo e Tro ЛО Zt UD OUT o MET E 70 
MONITORS | 8038751 — (16/20/25MHz) .,119.99 ie САДА i ETT Letter Size 1151 / Legol Size lllSi , .95/95 
Panasonic Color Monitors 803875Х-16(16МНа) ........ 119.99 MULTIMEDIA Executive Size ШЕ,............... 95 
C138 ! Һуң А 024 x XS Lgs $349 803875Х-20(20МНг) ........ 1 ad Soundblaster Pro ........... $199.99 | Requires lower Cossette 

- 4" 1024 x 768 (.28mm] .. 449 E 27 ........ з Soundblaster PC ............. 99.99 emory Boards 
C.1991 20" 1280 x 1024 [.31тт) 1699 16/20/25/33МН2199.00-. кеф Int. CD ROM Drive 1MB Memory ШР/ЇР+/ШР/П/ШО 149.00 
Leading Edge 14" Monitors 80487 5X ...459.00 va/Seundbloser Pro 579.00 2MB Memory ІЛІР/ІР-ЛІР/І/УШІ 249.00 
MonMono VGA Monochrome ..... 129 Ropidcod (16/20/25/33MHz] . 00  jABTEC 55-100 Ато ес Speck: 


ТМВ Memory LoserJet 11151 ..... 115.00 
256KB DeskJet Plus/DeskJet 500 129.00 
DeskJet/DeskJet Plus Ink Cartridges . . 15.99 


LABTEC 55-100 Amplified Specker 19.99 
LABTEC 55-700 Amplified Spoeker 29.99 
Sony CD-ROM 7205 Ext, ХТ/ АТ 


Cyrix Math CoProcessors 
82587 


MonC39AD 1024 x 768 (.39mm) .. 245 


МопС2ВА 1024 x 768 (.28тт) .. 299 (8-20МН280286) .. 75.00 


МопС28М 1024 х 768 n 155.00 __ w/Loserlibrory ........... 549.99 DeskJet High Capacity Cartridge ..23.99 
Multisyne (.28mm] ............ 350 8287-40) ES 165.00 Includes: Compton's Fomily Encyclopedio. DeskJet Co Color Ink Cartridge ww 25.99 
NEC Multisync Color :40  [40MHz panes” E Languepes of the World/ Taalworks, HP LASERJET PACIFIC 
2A 14" 800 eee 399 83587.20 (20MHz 80384SX) . 109.00 World i los ond more. ENHANCEMENTS “Ж node Bl! 
ЗЕСХ 15" 1024 x 768 ....... ,.. 659 83587.25 (25MHz80386SX) Я 19.0 Multimedia CD-ROM Software 25-IN-] Font Cort. N/NP/IP+/MP/NICALL 
AFG 15" А» АВ... CALL ~ | ) Microsoft Multimedia Bookshelf for 25-IN-1 Font Cort. Desklet 500/Plus $99 
SFG 17" 1280 x 1024 ......... 1499 | Windows ....... д E гк. . 124.99 1MB Memory Boord ЇР /ЛР+/Ш/ШО . . .89 
5р 20" 1280х 1024 .,........ 1699 CHIPS AND SIMMS Greatest Bock Collection ....... 32.99 2MB Memory Boord IIP/HP+/III/IIID . 129 
m bs ані — эб PA iy «€ TW c t kenn АРЫЗ С, зеле эй Жолға эи e 1 Mte Postscript Cart. for IP/IIP+ ПО ИИО 299 
x ultiscon . . . oll speeds) ............. int з Guest У._.„............. . ' ттт r 
1320 640 x АЗОУСА .......... 349 Simms Modules (all speeds} ..... CALL DIGITIZERS enclave asd FAX BOARDS 
— SIPS (oll speeds)... ~ ы.а Summogrophics SummoSketch Il $299.99 2400 Boud withSoftwore ....... $239 
BOARDS & VIDEO CARDS mmm ame Se و‎ Acecod 5 x 5 Digitizer ........ 109.99 9600 Boud V.42 w/Sohwore ..... 499 
Intel Abaveboard ACCELERATOR/ UPGRADE Kurto 12 x 12 XL Digitizer .... 249.99 Е xternal Hayes [with software} 
Classic Memory Bd. w/2MB/4MB . $229/299 ا‎ Kur 9 is One 10 x] — 2400 ame Smartmodem......... 279 
Above Boord МС for PS/2 ....... 249 o corded orcordless |. iiinn : 9600 Boud V 42/Ultro 96.... 499/589 
Boco Boards 2861/3861 Accelerator ...... 9175/2459 — SCANNERS Hayes Optima 2400/9600 Ex. ...... CALL 
Boca ИО 2Ser., Рог. ......... 2.45 Express 3BóSX20MHz Upgrode ...279 Logitech Sconmon 256 . . .. . .. $269.99 Internal Hayes Compatibles [with software) 
Boco /О МСА 2 Ser., 1 Por. ....... 89 a i ait к. Upgrade . Е Ponosonic Flatbed JI, ond Il .... CALL Practical Peripherals 
Baco AT Plus OK/2MB ...... 109/209 seeps Вай чар „А Epson Desktop Color Sconner . , , 899.00 2400 / 2400 V.42 ......... 75/115 
Boco VGA Bosic 800x600... s» | Ems 2400 Baud internal еліме 600 EE 269 
Boca VGA Plus 1024 x 768 512K ....79 = Lass = 2400 Baud External no software... . - External Hayes Compatibles 
Boca SVGA 1024x768 ......... 119 MO DEM 2400 Baud Internal w/V.42 &softwora .. Practical Peripherals 
Boco SVGA 1024 x 768 $ ; 2400 Baud External w/V.42 no software... . 24005A / 24005АУ.42,.... 99/125 
high resolution союг........... 129 А 100% Hayes Compatible NEW 9600 Baud internal w/V.42 & soltwore cre "M -— ae ТЕР, xa 
JOY STICKS _NEW 9600 Baud External w/V 42 no softwore_. 2400 Pocket Modem ..............99 
Etronics Super Shooter Joystick . $10.99 2400V 42 Pocket Modem w/Send Fox 159 
Etronics Wotto-Shootah Joystick . . 10.99 Other Hayes Compatibles 
Gravis Analog Joystick ......... 31.99 Intel 9600 V.32bis with Softwore ... 465 
Grovis Eliminotor GomeCord ....24.99 All U.S. Robotics High Speed Моде . CALL 
Fax Boards 
MICE Frecam Fox 96 Boord ............. 99 
ao QA — $25.00 In addition to the above, we stock preformotted & color diskettes. ripen Fap; ( Madem eno come 119 
М i ntel SatisFAXtion 
М9 Pet Mouse ...............1999 ӘМ DATA CARTRIDGES 2400 mod FAX 96/48 Send/Recv. .. 99 
m кн ay TERTE 39.99 Regular 5 M SZ 2400V 42 mod, FAX: 96 Send/Recv. 299 
7 9! Track Бу "res DCIOOA(Min] . .. 514,99 DCIOOD[Min] . . . . $14.50 DC600HC/tatamot™ $25.50 Practical Peripherals Fax Modems 
= а Portoble Trockm ge a 7 d т. 20.00 О рыз dos H x I р p pd T at ps = р. e 99 
— А JA 30100 ш... .19. C2000/Kappomot™ 19. oud Ext. w e : 109 
Microsoft Bollpoint for Laptops .. 119.99 DC6éló0 ...... 22.00 meres еа . Le DC2000/Thetomo!'^ . 19.00 14400 V.32 Int. w/9600 Sen / Кес. Fox375 
Microsoft Serial Mouse w/Wind. 149.99 UE aars easi l 26.99 - gnus . . .36. DC2080/Rhomat™ , 20.99 14400 V.32 Ext. w/9600 Send/Recv. Fox 399 
Microsoft Mouse Seriol/Bus ...... 79.99 0С6320 ....... 29.00 e bow cn DC2120/Rhomof'" , 25.50 Etronics Fox Modems 
Mouse System Omnimouse Il ЖЕР ы 34.00 س‎ idi алд өн DC2120/Ximol'^ .. 25.50 2400 Boud Int. w/9600 Send/Recv. Fox 85 
w/Point Bus/Serial . .. . . . 49.99/35.99 Call for large quantity pricing. Call for wholesale pricing on 3M computer tape. 2400 Boud Ext. w/9600 Send/Recv. Fox 99 
CORPORATE CUSTOMERS INVITED ; E Prices subject to change; products subject Io availability while quantities 
We offer large bid opportunities. DUNS # 09-7 18-0517 = Fria == ЕБ РТУ EEE = last. ELEK-TEK is not responsible for printing or ing errors. 
OPEN ACCOUNTS--Net30 terms ovailable to D&B accounts roled = ay a 8 fet É- 


RETURN POUCY -- All sales ore final except defectives which will be replaced with 
identical merchandise only. Computers ond large peripherals--3 work days after 
delivery; most small items, 30 calender days, after which manufacturer's worran- 
ty apples. No returns will be accepted without an RMA number. Unauthorized 
returns and refused shipments subject to 15% restocking chorge. ALL ELEK-TEK 


= WHERE MORE THAN JUST THE PRICE 15 RIGHT 
7350 North Linder Avenue, Skokie, Illinois 60077 

MERCHANDISE IS BRAND NEW, FIRST QUALITY AND COMPLETE. 

Іп no event will ELEK-TEK be liable for ү demoges whether incidental, 


8 0 о в 3 эў 5 a 1 o 9 о In 1L: 708-677-7660 consequential or otherwise. Except as stated herein, no warronties including 


ET Valueline is the telemarketing and moil order department of ELEK-TEK, inc. fimes for а porticulor purpose ог merchantability} shall apply. КУУП 


reduce the benefit cf any manufocturer’s warranty. 


2А! or better. Actual freight chorges ҒОВ Skokie, IL. Phone (os indi- 
cated) or fox orders to: Corporate Accounts, 708-677-7168. Мой 
Р.О.% (os indicoted) to Dept. C1132. 

PREPAID ACCOUNTS--Use Viso, MasterCard, check or money order 
(по cash ог c.o.d.'s pleose) When ordering by mail please coll in od- 
vonce far shipping ond handling charges. Shipments to IL odd 7.75% 
tox. Minimum ardir $1500. 6/92 Write for FREE catalag. 


Circle 167 on Inquiry Card. 


SAVE 50% TO 70% WES 


386SX 60 Meg 800-635-0300 


NOTEBOOK 1199. 


Famous Manufacturer 


e 3865Х 16 е Removeable NiCad Battery, 2.5 hour options: 

* 1 MB RAM Expandable to 3 or 5 MB e 110/220 AC Adapter/Charger e Carry Case 49. 
* 60 MB High Speed Hard Drive e 82 Key Keyboard, e 2 MB Memory - expands memory 

• 80 MB Optional True 101 Key Emulation to 3 MB or 5 MB 129. 
e 1.44 3-1/2" Floppy Drive е Serial, Parallel & External УСА Port 4 d © 
ә VGA Screen High Resolution Backlit e 7-1/2 Ibs. dom aea - 


e 20 Meg Hard Drive Notebook 999. 


жы чы жина тш © 10" х 12" x 2" e 80 Meg Hard Drive Notebook CALL 


| NEC Prospeed 
100 Meg External RJ. 
МЕС Prospeed |“ 13865Х/20 Laptop 
386SX Laptop e 1 Meg RAM 


e VGA Backlit Screen 

° 40 Meg Hard Disk 

e 3-1/2" 1.44 Meg Floppy 

e Serial & Parallel Ports 

° 110/220 Volt Charger 

e External VGA Port 

e Detachable Keyboard 

e Batlery 

e 11.8 lbs. 

e 134 W x 34" H x 10.4°L 


OPTIONS: 
e Carry Case 59. 


e 16 MHz 386SX 

e 1 Meg RAM 

е VGA Backlit Screen 

е 100 Meg Hard Disk 

e 3-1/2" 144 Meg Floppy 
е Serial & Parallel Ports 
e 110/220 Volt Charger 

e External VGA Port 

e Battery 

е 15 lbs. 

е 12.9" W x 3.4" H x 14.9" L 


OPTIONS: * 2400 Baud Modem 119. 
e Carry Case 59. EVEN LESS “ 1 Meg Memory 119. 
e 2400 Baud Modem 99, e 4 Meg Memory CALL 
e 1 Мед Memory 99. = ; 
e 4 Meg Memory 325. = 
386SX 20 MHz Notebook 
: Famous Manufacturer 
Full Size e 20 MHz386SX 1 1 99 
i ‚ Í i * 1 Meg - expands to 5 Meg 
turns the Pro5peed 38855 — „з aT Cards, 1 XT Card е VGA Backlit Screen 
into a complete desktop- e 2 Half HT Drive Bay (1 Internal) * Serial & Parallel Ports 
equivalent system. ө Seria! + Parallel Ports * NiCad Battery 


€ AC Adapter & Charger 


е 5,7 165. 
OPTIONS: 
в е 60 Мед CALL 


e Carry Case CALL 


—— . Famous Manufacturers 486 SUPER УСА 105 MEG SYSTEM 
Sanyo Toshiba Bondwell LAPTOPS/NOTEBOOKS!! 
286/386SX/386SL 


CGA/EGA/VGA 
20/40/60/80 Meg Hard Drives 


e 486SX 20 MHz Processor 
* 1 Meg RAM 
9 1.2 ог 1.44 Meg Floppy 
* 105 Meg Drive 19 MS 
e 16 Bit VGA Card with 1 Meg 
e 14" 1024 x 768 Color VGA Monitor 
.28 DP 
e 1 Parallel + 2 Seria! Ports, 1 Game 
e 101 Key Keyboard 
e Battery Backed Clock 
е Math Co-processor Socket 
i, e MS DOS + GW Basic 
e 3 Button Mouse 


= 1199. 


to order: 

1-800-635-0300 
In MA 508-278-6555 

All packages shipped UPS and AP O.'s. С.О.0.6 add $4.00. 


MasterCard and Visa add 2%. American Express add 4%. ALL 
RETURNS must have RMA 4 (call 508-278-6555). You maybe 


P Ё, С) [) б С; S Ф subject to а restocking fee. Shipping/handling charges non- 
an | М refundable. 1 year warranty unless otherwise noted. Prices/ 
terms/conditions subject to change without notice. Corpor- 
/ и ate Р.О.'в walcomed. Intemational orders also accepted. 
386 & SX are trademarks of Intel Corporation 775 Quaker Highway, Rte. 146A, P.O. Box 347, Uxbridge, MA 01569 
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Options: Case, Extra Memory 
Modems... 


ndary drive 
i mary OF seco ive. 
ә usa as Prom тус a ама ат _8088 
R Great for laptops 


Circle 184 on Inquiry Card. 


4 ڪا 
= 


(есу 


100 MHz P PC- Based pe 


| CompuScope 250 from Gage Applied Sciences 


li compatible Data Acquisition Cards with advanced | 


is a family of high quality 100 MegaSPS PC/XT- 


oscilloscope software. Features include: 


e 100MHz sampling оп 1 channel ( 1Ons/sample) 
or 50MHz simultaneous sampling on 2 chan. 


1 *8-bit resolution 


* 50MHz bandwidth 


Сз I " ‚к p T 

LL. ү ы a | 1 
Е E EM = | 3 
E] 2 |. a | і 

ғ Ш 4 ш ° wee E 


Save 30% or More 
with Metrahyte-Compatibiles 


Our new series of CYDAS Metrabyte-Compatible 
data acquisition and control boards offer both 
much lower cost and valuable added features; 
yet they maintain 10096 Metrabyte-Compatibility. 


Metrabyte Cyher 
Price Price 


$1165 $859 
$999 $799 
$425 1299 
$599 5340 
$299 5159 
$650 5349 
$130 3575 


Qur Part # 

#CYDAS 16F 100KHz, 16-Ch. A/D Bd. 
#CYDAS 16 — 50KHz, 16-Ch. A/D Bd. 
£CYDAS 8 — 20KHz, 8-Chan. A/D Bd. 
#CYDAS 8PG 20KHz A/D, Prog. Gain 
#CYDAC 02  2-Chan. 12-Bit D/A Bd. 
#CYDDA 06 6-Chan. 12-Bit D/A Bd. 
#CYDIO 24 — 24-Ch. (PIO-12) TTL 1/0 


| PC 30 boards from UEI bring high-speed data | 


200 KHz 12-Bit A/D Board 
for only $975 with Software 


acquisition to the low-cost market. Complete with 


menu-driven Status-30 software and program- | 


ming drivers for BASIC, C and Pascal, the PC 30D | 


and PC 30PG are two of the best deals around. 
16 Analog Input Channels & 4 Analog Outputs. 


Supports Dual DMA for continuous acquisition. | 
FIFO buffer simplifies programming. 

Includes complete driver source code in C. 
Supported by Notebook & LabWindows 2.0 S/W. 
Simultaneous-sampling versions available. 


ЯРС 30D 200KHz, 16-Channe! A/D Board ..........$975 
#PC 30PGL PC 30 w/Gains of 1, 10, 100, &1000...$1295 
#PC 30PGH PC 30 with Gains of 1, 2, 4, & 8 ......... $1295 


Circle 397 on Inquiry Card. _ 


° 32 or 128-KiloByte memory buffer 

e Software programmable inputgains 

* Store and load setups and signals 

e Drivers available in C, Pascal and Basic. 
#080200 40МН? CompuScopeLite w/16K ......$595 
#050 220 40 Mhz CompuScope 220 w/256K...$1995 
#080 250L 100Mhz CompuScope 250 Lite .......$2750 
#050 250-32 100MHz Scope w/32K Bufter....... $3495 
#050 250-128 100 MHz Scope w/128K Buffer .....53895 


Circle 395 on Inquiry Card. 


#CYDID 24H 24-Ch. (РІО-24) Dig. 1/0 $185 295 
#CYCTM 05 5-Ch. Counter/Timer Bd. $325 — $149 
| #СҮСТМ 10 2 СҮСТМ 0575 on 1 board $650 2239 
#CYMUX 16 16-Ch. Multiplexer Panel $399 $249 
#CYMUX 32 2 CYMUX 16's on 1 Bd. $798 $349 
FCYSSH 04  4-Chan. Simul. Sampling $450 — $399 
#CYSSH 16 16-Ch. Simul. Sampling $1800 - $859 


— À — | 


Elma Rack- Mount (еурап f PC $ stems Handbook 
If you use a standard keyboard with | 3] 4 y 
your rack-mount system, you know л 
what a nuisance and a hazard it can NE ` for Scientists & Engineers 
| be. These industrial keyboards are m cl E EE 
designed to fit easily into any EIA 19" D = | This Combination Tutorial/Catalog Includes 
rack. Rugged and reliable, these key- AM iei simi, | Many Examples. of PC-based Systems 


boards are made in the U.S.A. by a 
Swiss electronics company & demon- 
strate classic Swiss craftsmanship. 


. The CyberResearch PC Systems Hand- 
zx book for Scientists & Engineers describes 
=| over 1400 unique and hard to find items 

"4 for PC-based engineering. Packed with 
useful technical information and easy-to- 
| read diagrams, this invaluable reference 
4! should be part of every engineer's library. 


Fax, Call, or Write for a complimentary copy. 
Circle 396 on Inquiry Card. 


| * 101-key layout & full-travel construc- 
tionwith tactile feelfor touch-typing 


• #01Х 3010 drawer-mounted/#0IX 6010 (shown) slides out with locking door 
“ Occupies only 1 rack space (1.75" high) 
#01X 3010 Low-cost, Drawer-Mounted Rack-Mount Keyboard 
#0ІХ 6010 Slide-out, Rack-Mount Keyboard w/locking drawer 
Circle 396 on Inquiry Card. 


Motion Control Systems make Motor Control Easy The CyberResearch Advantage: 
PC-based motion control may seem like science fiction to many people. A EDEE Annlinatinn Enninanrinn оак аы | Aw нь 
Here at CyberResearch, it's one of our specialties. It can also cost а lot МА г. poer YEN шені 2” демі Дл CETT 


less than you think. Shown here is our CMCS 222A complete motor Á Broad ost Ийе. at Jj 100% 
| ‘IMS 40V, 3.5A Bipolar Chopper Drivers 
| * Electrostatics Regulated DC Power Supply 
| perfect for many applications. t is | ЕЕЕ —— P18 x 9565 
rated for speeds of up to 7,000 steps- : 1 Maur T 


control system, which includes: "in 
e Technology 80 2-Axis Intelligent Stepping Motor Controller Board with software мыны. 

| © Oriental Motor High-Torque Stepping Motors, size 23, 1.8° ыы Mu) 2) ІШПЕ ar "B 
| ‘Screw Terminal Panel with Cabling ie | B. ШЕ 1 | тәне -—— fa ly 

Designed for a maximum holding torque Р и fond Тай Mailing Addres 

of 125 ounce-inches, this system is [RES : "amis AUUE 
ll per-second (at 20% of holding torque.) P = NOW Havel, vl 
#CMCS 222A High Torque, 2-axis Size 23 Stepping Motor Control System... $1595 
Circle 396 on Inquiry Card. 


[MasterCard | 


Your One-Stop Source for Rack- Mount PC's 


CyberResearch carries the broadest line of rack-mount and industrial | 
computers. Now we've added new models with built-in VGA monitors. В = — 
1 You get a compact unit with "386 or 486 | ——— | = ш: — MÀ 


power and a color display. | Notic о Internatior a ust ers | 
e Built-in 10" VGA Color Monitor & VGA Card ff | | | | 
е 4 Megabytes of RAM (2M8 for VRC 386-165) ff | in buy direct from CyberF ch and save 50% or mo 
* Enhanced 101-Key Keyboard | Am f the leading brands of PC-b engineering proc 
• 1.2MB Floppy Drive (or 1.44/35' if preferred) | are available for export from CyberF 2 ihe same low 
] * 2 Serial RS-232 Ports & 1 Parailel Port | prices as those enjo by OU 0 ihe Ul jt | 
i L] « DOS 50 Software (or DOS 3.3, il preferred) Ju - за rj c ducts fro T | | 
Optional Rack-Mount Keyboards Also Avallable н - 2 N | жыр NL үз | v | 
#¥RC 386-165 VGA Rack-Mount PC, 80386sx, 16 MHz, 2MB RAM HEE ANNO i usa eO! Gxpor ок repu 
| #VRC 386-33 VGA Rack-Mount PC, 80386, 33 MHz, 4MB RAM {ц Please fax a reque: г Qu lon listing d and/o | 
#VRC 486-33E VGA Rack-Mount EISA PC, 80486, 33 MHz, 4MB RAM Й me uirements, and we'll fax b. pro nsi 


?VRC 486-50Е VGA Rack-Mount EISA PC, 80486, 50MHz, 16MB RAM -——- 
Circle 396 on Inquiry Card. 


Circle 396 on Inquiry | Саға. 


— = -— «ыз — тна 


High Performance 486, 386, and 286 Computer Systems 
The Intersys family of computer system embodies an impressive 
combination of state-of-the-art design, superb engineering and 
unparalleled value. The result is the flexibility, compatibility and 
reliability you expect from a leader in the field. 


Whether you need a sophisticated high-end 486 or an entry-level 286 
system, there's an Intersys out there to suit your needs. Full software 
compatibility gives you a rich variety of options and ease of networ 
interaction. 


Made with pride in the U.S.A., each and every Intersys product is 
acked by a unique 5-year warranty, as well as outstanding field 
support, both domestically and internationally. 


When yay demand superior value, when you want built-in American 
quality...think Intersys. 


For more information, or to order call: (800) 969-COMP 


155-4000 The Premier Performer [55-5000 The Ultimate Performer 
486SX/20Mhz/64K, 4Mb RAM 486/50Mhz/64K, BMb RAM 
1.2Mb & 1.44Mb FDD, 200Mb 1.2 Mb & 1.44Mb FDD, 200Mb 
HDD, 14" SVGA Multisync Monitor НОО, 14" SVGA Multisync Monito 
$2,295.00 $2,895.00 


155-1000 The Basic Performer 155-2000 The Enhanced Performer 155-3000 The Optimol Performer 


286/20Mhz, 1Mb RAM, 386SX/25Mhz, 2Mb RAM, 1.2Mb 386/40Mhz/64K, 4Mb RAM, 


1.44Mb FDD, 40МЬ HDD, 14" & 1.44Mb FDD, 100Mb HDD, 14" 1.2МЬ & 1.44Mb FDD, 125Mb 
SVGA Mono Monilar SVGA Color Multisync Monitor HDD, 14" SVGA Muliisync Monitor 


$845.00 $1,495.00 $1,795.00 


The Intersys Warranty Seal is your assurance of American quality, backed by a unique five-year guarantee! 


(i$) INTEPSYS 2461 уу. 205th St., 8103, Torrance, СА 90501, USA TEL: (310] 782-9731, FAX: (310) 782-9815 
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502 


555Х-031, -0661 


6555Х 


| 60 
70 E61,121, 
061 


80-041 
80-111,-311 


121,321,081,161 
B0-A21,A31,A61 


90/95,P75 


512 K Kit 
2MB Kit 


Part 
Number 


30F5348 
30F5360 


Memory Exp. Board Needed 


2MB Module 
1MB Module 


‚ 2MB Module 


4MB Module 


6450604 
6450603 
6450604 
34F2933 


Memory Exp. Board Needed 


1MB Module 
2MB Module 
4MB Мойше 


1MB Module 
2MB Module 
4MB Module 
2MB Upgrade 
1MB Board 
2MB Board 
4MB Board 


2MB Module 


4MB Module 
8MB Module 


6450603 
6450604 
34F2933 


6450603 
6450608 
34F2933 
6450604 
6450375 
6450379 
6451060 


6450902 


6450128 
WA 


PRICE 


CALL FOR ORIGINAL IBM PRICING 


MAC IIFX 


MAC ІСІ 


MAC II 


MAC PLUS 


MAC SE 
SE/30 


MAC II CX 


RamQuest16/32 
RamQuest 8/16 


IBM Compatible 


4х9-80 
1х9-10 
1х9-80 
256х9-10 
255х9-80 


Sh ek Гат а и КЕТ ЕЕЕ ЕЕ = pL are был асы! Fr 


Memory 


4MB Kit 
16MB Kit 


1MB Kit 
4MB Kit 


1MB Kit 


4MB Kit 


1MB Kit 
2MB Kit 
4MB Kit 


1MB Kit 
2MB Kit 
4MB Kit 


1MB Kit 
2MB Kit 
4MB Kit 


Part 
Number 


M0376LL-A 
МА 


MO291LL-A 


М0292211-А 


М0218 
М02707 


М0218 
М0219 
М02707 


М0218 
М0219 
М02707 


М0218 
М0219 
М02707 


ІВМ Р5/2 50-80 Exp. to 8 MB 


ІВМ РС,ХТ,АТ 
Р5/2 Model 30 


Exp. to 32MB 


1x1 


1x1-10 
1x1-80 


256x1 


256x1-10 
256x1-80 


PRICE | 


$205 
$675 


79 
205 


CALL 
215 


55 
105 
215 


55 
105 
215 


55 
105 


215 | 


Memory Expansion Boards 


CTS LE te 


| comma 


Model 


Deskpro 3865/16 


Deskpro 386/20 
& 25 


Deskpro 386/20e 
25e 


& SystemPro 


I Deskpro 286N, 
386N & 


3865Х/20 


| Portable 386 


Portabie Ill 


Portable LTE 


Portable T1600 
Portable T3100SX 


Portable T3100E 


[Portable T3200SX 


[Portable T3200 


Portable T5100 


[Portable T5200 
& Desktop T8500 


1-2MB Exp Board 
1 MB Kit 
4-B MB Exp.Board 
4MB Kit 


1MB Exp.Board 
1MB Module 
4MB Exp.Board 
4MB Module 


1MB Module 
4MB Module 


1MB Exp.Board 
1MB Module 
4MB Exp.Board 
4MB Module 


2MB Module 


2MB Module 
8MB Module 
32MB Module 


1MB Upgrade 
2MB Upgrade 
4MB Upgrade 


1MB Upgrade 
4MB Exp.Board 
4MB Exp.Board 


Modem/lnterface 
0-6 Exp. Board 
512K Board 
2MB Upgrade 


512K Board 
1MB Board 
2MB Board 


1MB Board 
4MB Board 


1MB Board 
2MB Board 
4MB Board 


Part 
Number 


108069-001 
108071-001 
108070-001 
10872-001 


113633-001 
113646-001 
113634-001 
112534-001 


113131-001 
113132-001 


113644-001 
113131-001 
113645-001 
113132-001 


115144-001 


115144-001 
11656-001 
116568-001 


118688-001 
118689-001 
118690-001 


107651-001 
107653-001 
107654-001 


107808-001 
107811-001 
107331-001 
107332-001 


107077-001 
117081-001 
117081-002 


110235-001 
110237-001 


118303-001 
118304-001 
118305-001 


1MB Card 
2MB Card 


2MB Card 
2MB Card 


2MB Card 
4MB Card 


512K Card 
2MB Card 


2MB Card 
4MB Card 


3MB Card 
2MB Card 


2MB Module 


АЙ froh charges вте nto-catundatas 


PC14-PA8311 
PC14-PA8312U 


PC13-PA8306U 
PC8-PA8302U 


PC15-PA8308U 
PC15-PA8310U 


PC9-PA8340U 
РС9-РА83410 


PC12-PA8307U 
PC12-PA8309U 


PC6-6A7137U 
PC7-PA8301u 
PC10-PA8304U 


AMERICAN 
EXPRESS 


PRICE 


Bravo 286 
Bravo 3865Х 


Premium 286 


Premium 
Workstation 286 
& 3865Х 


Premium 386SX/16 
& 386/25 


| Premium 386/33 
Premium 386/16 


| Premium 486/25T 
25TE,2525E,33 


Memory 


512K Kit 
2MB Kit 


512K Kit 
2MB Kit 


512K Kit 
1MB Kit 
2MB Kit 
4МВ Kit 


512K Kit 
2MB Kit 


1MB Kit 


1MB Kit 


1MB Kit 
4MB Kit 


1MB SIMM 
2MB SIMM 
4MB SIMM 


H.P. Laser Jet 11Р, IIl, HID, ШР 


IBM 4019, 4019e 


6450604 502, 55SX, 70121, P-70 


Call for Math Co Processors Special Pricing. 


Laserjet 11 & IID 
Laserjet HP, Ill & 110 
Panasonic 4450 
Okidata 

OkiLaser 400 
Okil.aser 800 

TI MicroLaser & 386/25 
IBM 4019, 4019E 
Epson 6000 

Toshiba Page Laser 6 
AT & T Model 593 


Brother HL-4 


Part 
Number 


500510-010 
500510-002 


500510-10 
500510-002 


500510-001 
500510-007 
500510-002 
500610-008 


500510-010 
500510-002 


500718-001 


500718-022 


500510-007 
500510-008 


500780-022 
500780-004 
500780-001 


MONTHLY SPECIALS 


1MB,2 MB,4 MB Upgrades 

1 MB,2MB,4MB Upgrades 

1 MB Upgrade 

1 MB,2MB Upgrades 

1 МВ,2МВ,4МВ Upgrades 

1 MB Card 

1 MB,2MB,3.5 MB Upgrades 
1 MB,2MB,4MB Upgrades 

1 MB,2MB,4MB Upgrades 

1 MB,2MB,4MB Upgrades 


1 MB,2MB,4MB Uprgrades 


Houra:6am-5pmP,ST Est 1986 


E інен іі к ін | кеі a кесе есе xà zu DLL EM Lais йил +1 au riae and peckeging әш nulia rz Ee TU Ol CELL a) кес” ree - 
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Circla 580 on Inquiry Card (RESELLERS: 581). 


nid бе грр KM ГҮР тү orphoteorentry Ай ined marc өтте бын especia compares: 


19" RACKMOUNT РС SYSTEMS & COMPONENTS: 


' YOUR SOURCE FOR INDUSTRIAL COMPUTER SYSTEMS ' Made in USA 


Now: You Don't Need To Pay More Just: Because ій 
‘it's а Industrial Computer System. Build Your. Own 
High Performance Industrial PC System at Best Price. 
“Сай ‘or Fax Us Your Specificetions. We. Use. істеу 
“Мате: Brand Components. | 


Single Board Computers 
286, 386SX/DX, 486SX/DX ISA/EISA 


+ [3 Model of Enclesures * Upa Н Drive Maye 
* DuakFan Cooling w/removable filter * 20M. Иру PS 
* Upto 20 Slots * Shock Mounted Drive Bays 


* Backplane Board 
8,12,14,18,20 Slots 


19" RACKMOUNT ENCLOSURE WITH 9" 
MONO or 10" VGA COLOR MONITOR 


** Optional Lexan Door Available ** SCSI EXPANSION ENCLOSURE 
MONITOR ENCLOSURE P ny а 


Additional Fans * нр 500W PS (2 X 250W PS) 


APPRO Jets SEINEN. SYSTEMS & COMPONEN TS | 
10 DRIVE BAY 


MOTHERBOARD & CPU W/256K CACHE(386 SYSTEM W/64K CACHE), 4MB RAM, 1.2 FILE SERVER CASE 
& 1.44 FDD, IDE 2S/P/G PORT, 101 KEYBOARD & FK-105D CASE W/250W PS. FK-105D $195 


ъвһватвазтвтаеавзвапазвва_аеаввьпавватвезввазвапеаетвтававаеввьа_атиытвт=аяатв=тазвьававававзтватзтваввыв 


486-50MHz EISA $2365 486-33MHz ISA $1225 
486-50MHz ISA $1955 386-33MHz ISA $895 
486-33MHz EISA 51695 * CALL or FAX YOUR CONFIGURATIONS 1 


MICRONICS 386/486 .L 


HIGH PERFORMANCE MOTHERBOARD -20/25/33 MHz 


486-50 ІБА/ЕІБА „ек cacue 


21365/21725 
LOWEST PRICES GUARANTEED 1!!! МОМ IN STOCK | 


Do You Need More Slots In Your Computer ?? 


Now you can expand your PC-AT system 
AT EXPANSION . me . А 
COMPUTER CHASSIS without timing or noise problems and without 
time-consuming system reconfiguration with 
the new ETRC-AT active Expansion Bus 
Interconnect Kit from APPRO International. 


* Hardware and Software * 2 Cooling Fans — * Both Side Panel Opening 


No need to add drivers or modify software. - 5 | | ТЫН, | в 
No Address Restrictions. d ت‎ T o pE e mr D rar 
Put disk drive, video controllers and other Wang ee KM И . 


computer resources into open slots in your ALSO AVAILABLE 14,18,20 SLOT SERVER CASE 
expansion chassis, Т GVEEAEST а HCBOODL BO. WELCOME à VII а МС ACCEPTED 
No Initializing Software ке ^ Becr onde eg Ru cT pen 
Just plug in the cards and you're all set 


Gage APPRO International Inc. 


BUT. ег ETRC.AT KIT (INCLUDING 4ft. CABLE) $ 380 3687 ENOCHS ST., SANTA CLARA, CA 95051 
** 8 SLOT PASSIVE BACKPLANE 
** EXPANSION CHASSIS W/200W PS 408-732-609 1 FAX:408-732-6095 
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SELL EIGHT TIMES MORE 
SOFTWARE WITH WNDX® 


With The | «File Edit ج‎ Deskt üp 


Toolkit You 
Develop For АП 
Platforms. ONCE 


Write state-of-the-art graphical 
user interface application ONCE 
for any one of MS-Windows 3.0®, 
MS-DOS® (graphics mode), 
extended DOS, PC-UNIX, UNIX* 
with the X-Window System" or 
the Macintosh". Write them once 
and forall. 


With WNDX 


| Your Software Is Now 
Hardware Independent 


What happens when you've spent your entire software 
development budget building a GUI for MS-DOS and then 
Microsofts MS-WINDOWS takes the PC world by storm? What if 
OS/2 gains ground? Simple. You recompile your WNDX-based 
САЛ application, link it with the WNDX libraries for your target 
platform, choose your "look and feel" and start selling solutions, 
TODAY. 


With WNDX Your Software 
Developed For One Market Is 
~ Now Open to Fight 


When you write your applications with WNDX, you build for one 
platform and you get eight markets. You just take an hour and 
recompile for each market. WNDX gives you the power to sell 
everywhere now and in the future. 


With WNDX Deliver Your 
Custom “Look and Feel" On 
Any Hardware 


WNDX gives you "look and feel" insurance. From the developer's 
vantage, your application code and WNDX GUI resources are 
completely independent of the graphics sub-system, the 
windowingsystem and GUI tool kits. You select from OSF/Motif ™, 
Windows or WNDX style guides. 


imag ineer Ing 


m ut | 


Imagineering 


Tar PETEA FASTER 


With WNDX 
You Maintain 
One Set of 
Source Code for All 
Platforms 


Avoid the high cost of maintaining 
source code for different hardware 
and operating systems. With WNDX 
you only need to maintain ONE set of 
source code. 


With WNDX 
! You Can Build 


The WNDX Resource Manager is built with full access to over 1,000 
GUI functions and object-attributes within the WNDX GUI 
Libraries. This means your dialog boxes, multiple widget sets, 
custom controls, icons, bitmaps, cursors, menus and more are 
instantly 100% portable, with no programming in between. 


Write your code in C or C++ using the WNDX programmer 
interface to the WNDX GUI Libraries. You can do almost anything, 
from placing pixels on the screen, stuffing events into an event 
queue, or managing complete dialog interactions. 


Our object-attribute interface gives you self-contained GUI objects 
including windows, dialogs, controls, menus, cursors, and icons 
that are easily modified by a developer or an end-user. 


* All Supported By The Best WNDX® Test 
90 Days of Free Support and 
А 90 Day Money Back Guarantee 


A selection of WNDX? Prices 


WNDX FOR DOS 

WX2000 Real Mode $295.00 WX3010 MS Windows $995.00 
MW 2000 Real Mode $595.00 WX 5010 SCO Unix $1,495.00 
WX2020 Extended Mode $595.00 WX 5030 Aviion $2,495.00 
MW 2020 Extended Mode $995.00 WX 5040 Sun Sparc $2,495.00 
MW 2099 Pro Pack $1,395.00 WX 7000 Macintosh $995.00 


WNDX for DOS requires Meta Windows 


Site license inquires are invited 


FOR ORDER INFORMATION CALL 


1-800-463-3665 


Or Fax Us at 403-270-0366 


Circle 576 on Inquiry Card. And For АП. 


М ©1991. The WNDX Corporation. All™ are the property of respective owner. WNDX is a registered trademark of the WNDX Corporation. WNDX is marketed world-wide by Diamond Intemational industries Inc., Vancouver, Canada. 1-800-463-6344 


Design & Production by: «&» AZTEC Design, Inc. A Hertz Technology Group Company. 


a £ | sd 
| | „because you represent a'medium to large 
corporation, wich has an established help-desk, 

an in-house support staff, an excellent credit 

record, and will purchase hardware in 

quantities over the next year. Above all - you 

are a pro, who will not compromise, and require the best 

partner for your hardware needs. If you qualify, we invite you 

to join thousands of satisfied customers. If you don't... you can 
either ignore the rest of this ad, or strive to improve. 


File Server: Hertz 486/ 33Ei 


Both as a file server or a workstation, the Hertz 
486/33Ei won enthusiastic responses from the folks at 
PC Magazine. The Editors Choice award was out right 
justified, and this machine has become a very popular 
file server thanks to its superior attributes, 

EDITORS'| performance and value. 

Ш Intel 80486DX at 33MHz 
-Нешеззе а Intel EISA 80486 System Board 
10 EISA Expansiofi Slots! 
8MB of 22-bit RAM 
1 Floppy Drive - Your choice 
660MB SCSI Hard Disk 
SCSI 32-bit EISA Bus-Master Controller 
Monochrome Video Board and Monitor © б 120 
Large (3 cooling fans) Tower Р 


шж 
486/33 


FILE SERVERS 


Same as above with: 
Ш Mid size (2 cooling fans) Tower or Desktop S 5,770 


Hertz 486/D33e 


Intel 80486DX at 33MH2. + 
256KB Fast Cache (20ns.) 


Workstations: — Hertz 486/D50e (DX2) 


All Workstations Include: 
1 Floppy Drive - Your choice 
8 ISA Expansion slots 


Intel 80486DX2 at SOMHz. 

256KB Fast Cache (20ns.) 
8MB of 32-bit RAM 8MB of 32-bit RAM 

101 Enhanced Keyboard 210MB Hard Disk, Cache 105MB Hard Disk, Cache 

2 Serial and 1 Parallel Ports 


УСА Board up to 1024 x 768 $2,610 $2,130 
14" S-VGA Color Monitor .28 DP 
1 Year Limited Warranty 


On-Site Service available - Call. Hertz 486 /S20e Hertz 386/ D33e | 


Intel 80386DX at 33MHz 
64KB Cache 


Intel 80486SX at 20MHz. 


256KB Fast Cache (20ns.) 
4MB of 32-bit RAM 4MB of 32-bit RAM 


105MB Hard Disk, Cache 52MB Hard Disk, Cache 


Call Toll Free: $1,750 $1,495 
1-800-252-8757 


e 
2202022, - 325 Fifth Avenue 
22242923 i a New York, NY 10016 
күн aM دتا‎ opem, 798699999 Com suter Corporation ^. FAX: (212) 684-3658 
шаша кдр эрен облу MONTES cae жалтара "eto? rer Technology Ср Company > TEL: (212) 684-4141 
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Circle 596 on Inquiry Card. 


WHY BUY FROM PC IMPORTERS, INC.? 


Quality Products at Reasonable Prices 


. T Businas for Over û Yours Order Number: CFA-52 $6 8 8 ‘Order Number: CFA-64 $799 
• 1 Year Full Warrantee on Parts 

+ 30-Day Money Back Guarantee 286-12/16Mhz ee ackage 386SX-25 Mhz System Package 

: Dee MAT T п ero Wait Mothe Rip Май ended 5, лабот 

“ Next Day Shippin di аса АМ oppor, L LIM D Ары m Es Shadow RAM Support 

ч Co. D. BPO. on Gred P iE sii em pase др = n Sog Ww CERO Uc 16 Meg) 
e At least 72 hour burn-in period | М ak Бе, ve, а те Missis C Б GE Hard М0 <19тв А 9g 


ч Cho 
Member of Better Business Bureau 31 m 


ады pu a ie E к т.а‏ ا 


» Ship Intemational Orders of Any Size и Ч 16-8 
101-2 ; М мии rive bays uis kee EX 5drive bays 
MONTHLY SPECIAL . е е ullon ArRez Mouse ir ci gon Par Rez Mouse 
Order Number: CFA-86 $1 659 КЕШН екеін "ERR bus. add +389 
486DX-33 Mhz System Package Order Number: CFA-89 $1 099 Order Number: CFA-73 $1 199 
EE A R 486DX-33 a System Package 386DX-33 Mhz System Package 
on Slots о-у) ы ФЕ А АМ ШЕ GC ten BIOS, Қа RAM Support 
m DUE f Meg) [ons лап | s (16 BIV bit ШАСЫ Е.Е, 220100955 CM Auto-ewitch) 
ernal Drive Cache “(7 s Go star Ub to 64 Meg) U ү, ДЕТ v Goldea, үр! pio XT 
á gans arg Die CCOSS ar 6, «17 ea) 
yit гіп төгінді p ache lt -in 32k Internal Drive Сас Cache 


Mid ensity E| Both Flopp 
: zi uS me | =” Y mu ү, Mi [ИШЕ 


S 
“gt RAM a bays Non nte upt X al 
4 hag Hu er py. e TN soaban 

| o Wf Rez T PORA IM al Parallel | V rem num жн wi ue ver UE Enpanced Кө d o 
im п Согра! ір Bert LET ІМ ате Роп 


t 3-button ae -Rez Mouse 
Microsoft бо отра utton Hi-Rez Mouse 


SDOS 5.0 
Many othe bea DO IT! Buy direct from the importer and savel Our systems are backed b ea cee fied! We stand 
other companies promise to beat any price, we rect from the importer and savel Our systems are backed by warrantee a ay money ba ou are not satis e stan 
behind our n and y ou know we are турте to stay, not justa one shot deal. | Vea & Master Card / COD / Checks / P.O.s Бедеге! inquiries Welcome. 2 А! dauert is NEW with factory warranty. 


snore Member of PC Importers, Inc. Made 
ay Money ba on te VISA & MASTERCARD 
4 Q ^“ 
eda BBB Call 1-800-886-5155 п — 
onday - Saturday: 9:00am to 5:30 pm FAX: (216) 464-3507 
Boston, MA ї U.S.A 


Kowloon, Hong Kong Cleveland, OH 


FRUSTRATED BY 
FROZEN SCREENS & LOCK-UPS? 


You work for hours to create a file or design an 
image before a frozen screen wipes out your work... 
You have just lost valuable time, creativity апа dollars. 


Now there's a solution. 


CH 


For the first time, РС users are able to receive: 
ө DATA SAVER CARD 

€ ANTI LOCK-UP CIRCUIT 

€ ANTI CRASH CIRCUIT 

e SURGE SUPPRESSION NETWORK 


in one package for 00 
a limited time only $999 
CALL NOW 


1-800-882-8285 


Publish MAGAZINE 


mem it within 30 days if it doesn! t work as we say it will! 


342PC-6 BYTE • JULY 1992 Circle 574 on Inquiry Card (RESELLERS: 575). 


Last Call 
Up to $1,250 off 


Any new 486 or 386 advertised in this publication* or 
P.C. Week, P.C. Sources 
or any other computer magazine. 


Guaranteed Lowest Prices, Highest Quality Components 
We Will Custom Configure Any System To Your Specifications 


Call Now 
1-800-424-2125 


24 Hour, 7 Day, Technical Service 1-800-424-6550 FAX 1-206-556-0231 


Micro Data Computers 
14350 NE 21st Street 


[Micro Data Computers) Bellevue, WA 98007 
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HP Compatible Scanner 


Why you need a page scanner ? 


Rotation, vibration, and unstable scanning speed are the worst 
enemies to a hand-held scanner making resolution higher than 150 dpi 
truly meaningless. Now, it is time to upgrade or buy a ScanPlus page 
scanner that really works for you. 


What is the usage of ScanPlus ? 


With HP ScanJet Series Emulation, you can scan — with most 
-Software. For example, ScanPlus let you work with: 


Image Software : 
Picture Publisher /PLUS or PaintBrush IV Plus that allow you to edit 


and enhance your pictures. 


OCR Software, : 

WordScan, Recognita, OmniPage, TextPert or Readright that can turn any 
document into computer recognizable texts which can be edited, stored, and 
neatly filed. OCR software can type 10,000 characters within 2 minutes and 
save you hours of typing time and truly computerize your office operation. 


DTP software : 
Ventura or Pagemaker to produce great looking document. 


Presentation software: 
Lotus Freelance or Harvard Graphics to tum out beautiful and effective 
presentations. 


Raster to Vector Conversion : 


"Draftsman" to convert for AutoCAD and other drawing programs. 


Communication: 
ScanPlus lets you import images for your fax card turning your PC into 
a full-featured plain paper fax machine. 


Image Database: 


Using ScanPlus Color 3000, you can input images for your image database 
file and let your database display both texts and color images. 


PLUSTEK USA, INC. 


3350 Scott Blvd., #46 
Santa Clara, CA 95054 
In Canada (Ontario) 
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SPEC. 
Type: Desktop, Sheet-fed 


Resolution: 
300 dpi, enhanceable to 1,200 dpi 


Scanning Area: 
up to 8.5"x14" longer if S/W allow 


Scanning Speed: 
Single pass in color mode 


Scanning Mode: 
1. B&W / Halftone (I bit / pixel) 
2. Gray (8 bit / pixel) 256 gray 


3. Color (24 bit / pixel) 


16.8 million colors capability 


Tel: (408) 980-1234 
Fax: (408) 980-5184 
Tel: (416) 667-8092 


Circle 579 on Inquiry Card. 


Why Choose SCSI? 


5 Good Reasons ОА жылы. 


* Handles up to 7 devices (& floppy) 


w/one controller 


* Supports CD-ROMs, Tape, DATs, 


Scanners and more 
* Bus Mastering 1/0 


* Use "Workstation" Quality (and 
Performance) Peripherals 


* Works with ST-506, ESDI Drive 
Controllers afd IDE Controllers 


WREN 


Quantum. 


MB INTL EXTL 
120 429 519 
240 699 789 
425 1149 1249 
Maxtor 
MB INTL  EXTL 
120 $359 $439 
213 599 699 
340 979 1079 
535 1349 1449 
760 1399 1549 
1.26: 1999 2149 
Fujitsu 
MB INTL  EXTL 
330 $1099 $1199 
520 1249 1349 


* 30-Day Money-Back Guarantee * All products carry a 30-day mongy- 
back ешагайф ее. Your risk in the transaction is the cost of shipping. 7 


2.6-59 DAT ® 


MB INTL EXTL Model INTL EXTL 
330 $1299 $1449 APSpat $1599 $1699 
480 1249 1349 2.6 - 4 GB Compression DAT 
600 1399 1549 APSpat. 1399 1499 
630 1649 1749 Desktop and Portable Units. 
1.2G 1949 2099 DATs are Archive-based Mechanisms 
1.6G 2799 2949 AH Tape Drives Include Sytos Plus 
Micronics 
SyQuest 3865Х ISA 25 $259 
ا‎ A 386DX ваз 399 
€ j 5110 590 3860Х ias/cache 449 
Additional.SyQuesfÉartrid ges 4860Х AULAE 859 
44MB - 575 88MB -%109 486DX | mswsscane 1199 
486DX > вазисаө- 1449 


Toshiba 
CD-ROM 
3301B 


Bare Ask About Our Full Line of 
$579 Macintosh SCS! Products 


* Mounting Hardware & Cables Included * All hard drives include rails, 
extenders and data cables required for Standard operation. Board 


° Disk-for-Bisk Replacement Warranty > Quantum, Maxtor, SyQuesf'and gps are populated but without RAM. ` 


DAT drives @arry a two-year "parts & labor" disk-for- -disk replaeement 


° Toll-Free Technical Support * Toll-Erée Technical Support, 9am to 


warranty. WHEN, TEAC, Micronics products and SyQuest cartridges 7pm Monday thru Friday, Central Standard Time. As often or for as long 
carry a one-year "parts 6 labor" disk-for-disk (board-for-board) as you need. 


тарақтап h ui Fujitsu drives carry Fujitsu's five-year warranty. 


M—F 7AM—9PM CST 


* Prices & Specifications/Subject to Change Without Notice ° 


SAT IOAM—A4PM CST 
Visa/MC, Discover, AMEX—No Surcharge 


International: 1-816 478-8300 FAX: І-816 478-4596 (24 Hrs) Toll Freek: Q800- 897. 945 Toll Free Australia: 0014-800-125-875 
Alliance ба Wem 2900 S. 291 to Шу asi MO 64057 


гое ТОМ On InWwUuIrv wg. 


АМТ INTERNATIONAL 


(COMPUTERS & PERIPHERALS) 


3074 LANDESS AVENUE : SAN JOSE, CA 95132 
TEL: (408) 942-9695 - FAX: (408) 942-5509 


COMPAQ MEMORY 


DeskPro286-E, 386-20 /20E [25 
1MB 113131-001 
4МВ 113132-001 
DeskPro 286N, 386N and 3865Х 
2MB 1189689-001 .......... $135.00 
4MB 118690-001 
DeskPro 3865 
1MB 13648-001 
4МВ 112534-001 .......... $220.00 
DeskPro 386-33, 486-33 А SystemPro 
2MB 115144-001 $185.00 


AST MEMORY 


Bravo- 285, Workstation 

512K Kit$00510-010....... 

2MB К4500510002 .... 
Premium 386-16f20C 

1MB Kit 500510-007....... 

4MB Kit 500510-008 
Premium 386-20 

1MB Kít500510.003 

4MB Kit 500510004... 
Bravo-386SX 

4MB Kit §00510-008 .... 5220.00 
Premium 386-SX/25/33 & 486-25 

1MB 500718-002 ............ 575.00 


HEWLETT-PACKARD 
MEMORY 


Vectra CSI 165 
IMB D1540A .............$112.00 
4MB D1542A ................ $325.00 
Vectra 05/20РС, RS/25PC and 20C 
1MB D1640A ..............5120,00 


Vectra48EPC 
1MB D215ÛA T. 
4MB 02151А............. 


IBM PS/2 MEMORY 


Models 30-285, Exp Board 1497259 
512K Kit 30F5348 
2MBKit 30Ғ5360 .......... $125.00 
Models 70-E61/121, 55SX, 655X 


TMA 6450603 ................... $85.00 
Models 70-E61/121, 502, 555 X, 65SX 

2MB 6450604 ............... $125.00 
Models 555Х, 65SX, 34F3077 & MFO 

4MB34F2933 ................. 5210.00 
Models 70-А21 

2MB 64508508 ................. 5125.00 
Models 80-141 

1486450375 ................. $99.00 
Models 80-111/311 

2MB 64452379 ................ 8135.00 
All Models 70 and 0 

2-8МВ w/2M 5450606 .... $275.00 

2-14MB w/2M 34F 3077 .. $350.00 

4-16MB w/J4M34F 3011 ... $450.00 
Models 50, 502, 55SX & 60 

2-8MB 1497259 .......... $599.00 


LASER PRIRTER MEMORY 


Hewlett-Packard Laser Jet ЇР, 1 & ШО 
1М8 334748 ................... 
2MB33475B 
4MB 33477В ................... 

Hewlett-Packard Laser Jet 11Р & ПО 


4MB33445B ................... 
IBM Laser4019 and 4019e 
1М8 1039137 .............„... $175.00 
35MB 1039675 ....... 522500 
Canson LBP-Bit, 811A, 811Т 


2М8563-1880 5199.00 


LAPTOP AHO PORTABLE 
MEMORY 


TOSHIBA MEMORY 
1MB Modei 10005Е/ХЕ ..... $125.00 
2MB Model 1000SE/XE 
2MB Model T1200XE ......... 
2MB Model T1600 
2МВ Mode! Т3100Е 
2MB ModeiT3100SxX ......... $125.00 
4MB Model T31008X ...).... $225.00 
2MB Model T3200SX ........ $125.00 
4MB ModelT32005X . 
2MB Model 5100 
2MB ModeiT 5200, T8500 .. $125.00 
8МВ МодеіТ5200, T8500 .. $450.00 


ZENITH MEMORY 


2MB SuperSport 2 964 286Е9 99 


2MB SuperSport SX/Alpha.. $199.00 ` 


2MB SuperSport SXfBela ... $199.00 
COMPAQ MEMORY 

1MB Portable LTE 286 ........ $150.00 
2MB Portable LTE 286........ $175.00 
1MB SLT-286 

4MB SLT-286 

NEC MEMORY 
1MB Prospeed 286 ............. 
2МВ Prospeed 386 ,........... 


ТЕНІТН MEMORY 


Zenith 2-386/20f25(33 А 33E 
1MB ZA36/3800ME ... 599.00 
2MB . ZA3BDOMG ..... $150.00 
4MB ТАЗЮОМК ...... 5215.00 
Zenith2-386 SX 
2ME 2.6051 $145.00 


MATH COPROCESSORS 


INTEL 
8087-5 MHZ ................... 
8087-2 8MHz 
8087-1 10MHz 
80287-6 BMHz.......... once 
80287-8 BMHZ ......... ....... 
80287XL 8/10МН2 
80287XTL 12MHz (Laptop) ... $99 
80287-10 10MHz .. . „ 
80 287-12 12MHz 
803875Х-16 se 
803875X-20 


Жолы? 


803870Х-33 ...... 


0ARISX-O ............ 


WEI 
3167-20 20MHz .............. 
3167-25 25МН2 ................ 
3157-33 3ЗМН: ................... 
Илен E em 
АТВ. 
CYRIX 
82581 Kl. ИТТ titia res 
(aloi pE ea e 


Р ула) 


en $08 OF 
X 1. $105 00 
su. $120.00 

AMD 


3 87-20 
3 87-25 


mE 


MEM 110100 


IBM TYPE 
ADD $2.00 FOR SIPPS 


DRAM IMGX1 
1 MGXIH20NS ...................... 
1 MGX1-100NX ........................ 
1 MGXIBONX ......................... 
1 МОХІ-6ОМХ ........................ 


Get the latest technology. Anything else is obsolete. CALL: 


1-300-UP-I-JUMP 


and Jump up to a 14,400 baud Data Modem/14,400 baud Fax Modem! 


Automatically falls back for slower fax machines 
or slower modems, but when you connect to 


a fast one, you fly! 


57925399 


ҮЕ5 


LOWEST PRICES 
SAME DAY SHIPPING 


DRAM 64X1 


DRAM 256XI 


2BEKI - ОМ. 
DK ONES... ee 
2BBNIMQUNS............. 
CORE -BONE! Lerner 


~~ PSBXI-70NS 


DAAM 256Х4 


256Х4.120М5........................... 


256X1-STATIC COL 


51256Р-10 ...... 


486-33 wf 64k cache 
© 4MBRAM* 12 & 144 • 130 HD 
» VGA » SVGA28 Monitor e 101 KB 
© Mri-TowerCase е DOS 5,0 


$1569.00 


486-33 w 256k cache 


496-33 wi 64k cache ........... 


CAS implementation - full network, windows 3.0 etc.. comp 
Background send & receive 
Uses single COM port (1-4) 

Automatically falls back through 5 baud rates 
MNP 2 - 4 & 5 data compression Ж error correction 


To and from any group 3 fax or any dial up modems 


14.4/14.4 
Data/Fax Modem 


14,400 V. 17 Fax, V.32 BIS/V.42 BIS 57,600 bbs throughput modem 


3865Х-20 


MEMORY BOARDS OK 


Orchid 8/22 а 
Orchid ane 


Simmely Ram 
ТІ ВатР5/2 


514400-80 (1x4) SOJ ........... CALL 
51410.80 (4x1) SOJ 


HARD DRIVES 


44MB, 28ms, IDE ................ $190.00 
89MB, 14ms, IDE ................. $270.00 
130MB, 15ms,IOE $335.00 
210M6, 15ms.IDE $569.00 


FLOPPY DRIVES 
— 958.00 


PEMERS25 Zo, 
1.44MB, 3.5' 


2400bps !тетл!.................... 949.00 
96006рѕ Intemal .................. $299.00 


FAX/MODEM 


9600bps Int SA Fax .............. $85.00 
2400bps Modem 


سے - 


Super software included - FAX & modem in one program 


. YES Five year warranty 
YES Every board fully tested in octual use before shipping 
. YES Reliable error-free connectivity 


You'll pay for the jump up in speed with the savings 


from just a few long distance phone bills using a 


2400, 4800, or even 9600 baud modem. 


No Risk - Satisfaction Guaranteed 


Business Instruments 
Computer innovations Since 1978 


Order 1-800-UP-I-JUMP 


AMEX, MC, VISA, Company Check, COD 
Tech (214) 980-9990 
FAX (214) 980-7030 


13410 Preston Rd., Dallas, TX 75240 
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"experts in portable intelligence" 
ONTINUE TO CHANGE SO PLEASE CALL FOR OUR MOST 


3.5" 1.44MB 
$148/$198 EXTERNAL DRIVE 
$148/$198/$398 FOR 
3148/5198 | | SHARP PC-6220 


$148/$198 ТІ TM2000 
POQET 512K/IMB $148/$198 COMPUADD 


SHARP PC3000/3100 512K/IMB 5148/5198 ` COMPANION 


2MB....$98 
4MB..$228 


8MB..$428 
*ALL CARDS 
ARE VERY 
FAST 70ns 


TOSHIBA 
MEMORY 


T1000SE, T1000LE, 
T1000XE, T2000, 


GRID GRIDPAD 512K/1MB 

НР 951,Х 512K/IMB/2MB 
MOMENTA PENTOP 512К/1МВ 
МСК 3125 NOTEPAD 512K /IMB 


T2000SX, T2000SXE, T2200SX 


AST COLOR EXEC 386SX/25C 120MB W/8MB RAM 

| AST COLOR EXEC 3865Х/25С 80MB W/8MB RAM 
AST COLOR EXEC 386SX/25C60MB W/8MB RAM 
AST PREMIUMEXEC 386SX/25 120MB W/8MB RAM 
AST PREMIUM EXEC 3865Х/25 80MB W/8MB RAM 
AST PREMIUM EXEC 3865Х/25 60MB W/8MB RAM 
EVEREX TEMPO/LX 3865Х/20 120MB W/5MB RAM 
ЕУЕКЕХ TEMPO/LX 3865Х/20 80MB W/ 5MB RAM 
EVEREX ТЕМРОЛ.Х 3865Х/20 60MB W/ 5MB RAM 
TEXAS INSTRUMENTS TM3000 WinSX 120MB W/6MB 
TEXAS INSTRUMENTS TM3000 WinSX 80MB W/6MB 
TEXAS INSTRUMENTS TM3000 WinSX 60MB W/6MB 
SHARP PC-6800/120MB COLOR W/8MB RAM 
SHARP PC-6881/80MB COLOR W/8MB RAM 
SHARP PC-6700/120MB W/ ВМВ RAM 
SHARP PC-6781/80MB W/8MB RAM 
SHARP PC-6200/40MB W/ 3MB RAM 
SHARP PC-6220/20MB W/ 3MB RAM 
TOSHIBA Т22005Х/80МВ W/ 10MB RAM 
TOSHIBA Т330051/80МВ W/ 8MB RAM 
TOSHIBA T3300SL/120MB W/ 8MB RAM 
TOSHIBA T4400SX/80MB LCD W/ 10MB RAM 
TOSHIBA T4400SX/80MB PLASMA W/ 10MB RAM 


APPLE POWERBOOK 100/14 0/17 0 2/4/6MB. 

AST PREMIUM ЕХЕСІМВАМВ (70ns) 

COMMODORE CLT285/386 2MB (70ра) 

COMPAQ LTE /386s, 11ТР/20, LITE/25 IMB/4MB 
COMPAQ SLT/2864MB 

COMPUADD COMPANION/SX 2MB (70ns) 

EVEREX TEMPO/LX 2MBAMB (70м) $98 
GRID 1720/1750 2MB $98 
ІВМ PS2 І405Х 2MB/4MB/8MB (70ns LP) 
MAGNAVOX METALIS 284/386SX 4MB $248 
PANASONIC CP170/270/370 IMB/2MB $68/398 
SANYO МВС -17NB/18NB 2MB (70ns) $98 
SHARP PC-6600/664 1/6661 2MB (70ns) $68 
SHARP PC-6700/6781/6800/6881 2/4MB (60ns) $CALL 
SHARP РС-8501 COLORSTAR 2МВ $148 
TANDY 1500HD 1MB $68 
TANDY 2810HD/3810HD2MB $98 

TI TRAVELMATE TM3000 2MB 70ns). 568 
TOSHIBA T1200XE /T5100 2MB 588 
TOSHIBA 11605У3100Р/31005Х 2MB UPGRADE $98 
TOSHIBA T3200SX/SXC/T5200 2MB UPGRADE $98 
TOSHIBA Т31005Х/132005Х 4 MB 1-SLOT(70ns) 5148 
TOSHIBA T$200/T5200C/T8500 8MB $328 
ZEOS 286/3865Х NOTEBOOK 2MB (70ns) $98 
ZENITH MASTBRSPORT SX/SL/SLE 2MB (70м) $98 


tote-a-lap 

550 Pilgrim Drive ~ Ste.F ~ Foster City, CA 94404 
PHONE :(415)578-1901 1 FAX: (415)578-1914 
ORDER HOT LINE: 1-800-9-LAPTOP 


Circle 183 on Inquiry Card. 


$98/3158/3328 


SHARP PC6700/6741/6781 512К/1МВ/2МВ $148/$198/$398 
SHARP PC6800/6841/6881 512K/IMB/2MB $148/$198/$398 
TOSHIBA T3300SL 512К/1МВ/2МВ $148/$1 98/3398 


APPLE LASER WRITER II/INT/IINTX 4MB $258 
BROTHER HL-4AV/4VPS 2MB/3MB/4MB $148/31 88/5228 
BROTHER HL-8E/8D/eV 2MB UPGRADE $158 

CANON LBP 81/811К АПТ 2MB/4MB $128/3218 

C. ITOH-6 2MB/4MB UPGRADB 5138/5218 
BPSON ACTION LASER PLUS 2МВ/4МВ 3138/3218 
EPSON ACTION LASER I 2MB/5MB 5138/5268 
BPSON EPL-4100 2МВ/5МВ UPGRADE 5138/5268 
EPSON EPL-6000 2MB/4MB UPGRADE 31388218 
EPSON EPL-7000 2MB/3MB UPGRADE 5148/5188 
BPSON EPL-8000 2MB/5MB UPGRADE 3138/5268 
FACIT P6060 2MB/4MB UPGRADE 5138/3218 

HP LASERJET ІМІр 2MBAMB UPGRADE $128/3188 

HP LASERJET ПІРЛІРУЛІМШІ/ДІР 2/3/4MB $118/5158/3188 
HP LASERJET FAX 1MB/2MB/3MB/4MB $78/5118/5158/3188 
HP LASERJET IIIS: IMB/4MB UPGRADE $88/3158 

HP DESIGN JET PLOTTER ІМВ/4МВ UPGRADE 388/3158 

HP DESKJET4/500/500C 256K UPGRADE $58 
IBM/LEXMARK 4019/E 2MB/3.5MB $128/5178 

ІВМ LEXMARK 4029 (ALL MODELS) 2MB/4MB $108/3168 
KYOCERA F800/800A/800T 2MB/4MB 3148/5238 
KYOCERA 12005 2MB/3MB/4MB 3168/5205248 
KYOCERA F3300/3300A 2MB/3MB/4MB 3168/5208/5248 
MANNESMANN TALLY 905 2МВ/4МВ 5138/3218 
NECSILBNTWRITBR 2 90/290 2MB UPGRADE $168 

МЕС SILENTWRITBR 2 560/60Р 2MB UPGRADE $168 
OKIDATA OKILASER4002MB UPGRADE $123 
OKIDATA OKILASER 800/820 2MB/3MBAMB 5148/5188/5228 
OKIDATA OKILASER 830/840 2MB UPGRADE $168 
OLIVETTI PG-108/208 2МВАМВ UPGRADE 5138/3218 
PACKARD BELL РВ-9600 2MB/4MB UPGRADE 5138/3218 
PANASONICKX-P4410/4430 2MB/3MB/4MB $$158/3198/3238 
PANASONIC KX-P4420/4450: 2MB/3MB/4MB 5118/5168/5208 
PANASONIC КХ.Р4450 IMB UPGRADE 5128 
PANASONIC КХ-Р4451 2МВ/3МВ/4МВ $128/3178/3218 
PANASONIC KX-P4455 2MB UPGRADB $158 

QMS PS410 2MB/3MB/4MB UPGRADE $148/3188/3228 
QMS Р5815/8252МВ/4МВ/6МВ UPGRADE $178/3268/3348 
QMS Р51700 1МВ/4МВ UPGRADE 388/3158 
SHARP JX-9500/9700 IMB/2.5MB/4MB $128/$248/$388 
SHARP JX-9500PS POSTSCRIPT IMB UPGRADE $68 

STAR LASER PRINTER 8 2MBAMB UPGRADE $188/$268 
STAR /STARCRIPT 441 2MB/AMB UPGRADE 5198/5288 

ТЕС 1305В 2MB/4MB UPGRADE 5138/5218 

ТІ MiCROLASER/PLUS/17/T URBO/XL IMB $68 

TOSHIBA PAGELASER6 2MB/AAMB UPGRADE 5138/3218 
UNISYSAP9210 2MB UPGRADE $128 


*** ALL OUR LASER PRINTER MEMORY UPGRADES USE ONLY THE 
HIGHEST QUALITY PRINTED CIRCUIT BOARDS AND COMPONENTS, 


Terms And Conditions: All Sales Final 25% re-slocking fec ор all refusedshipments and 
pre-approved returus. Prices are subject tochang ewithout notice, Warranty on all 
merchandise, except memory upgrades is through the original manufacturer only, unless 
otherwise stated on our invoke. All software, plus merchandise that include a som bios, are 
not refundable Гос credit, and me subject toewen exchange соју. Nosales to amy overdue 
accounts. Prices for p 3 g high 


60MB HARD 
DRIVE UPGRADE 
FOR 
GRID 1720 
PANASONIC CF-270 
TANDY 2810HD 
$648 


1MB MEMORY 
UPGRADE 
aa ey 
` SHARP PC-6220 & 
TI TRAVELMATE 
TM2000 


| COMPUADD COMPANION 


$88 


NEW! 
40MB HARD DRIVE- 
UPGRADE FOR 
SHARP PC-6220 
TI TRAVELMATE 
TM2000 
COMPUADD COMPANION 


JUST $388 


ALL MEMORY UPGRADES 
COME WITH A LIFETIME 
Ака ФА 4% HOUR 


`` HARD DRIVE - 
UPGRADES 


. ASK US ABOUT HARD DRIVE 


UPGRADES, UP TO 120MB, 
FOR YOUR BRAND OF 
LAPTOP OR NOTEBOCK, ALL 
AT ROCK-BOTTOM PRICES ІН 


SE HABLA ESPANOL . 
pregunte por Hector | 
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| (800) 742-6809 or (317) 448-1903 44-pin bus computers. 


ша, em е Viet - ТИЕ 
ч -inm-f na {1 Я "а! 
„0 „шй aha 4 А 


10 Mbps NE 2000 Ethernet LAN 

9600/2400 fax modem 

Super УСА non-interlaced (70 Hz) 

Flash Disk (DOS in ROM) 

2 Serial, 1 Parallel port 

Dual IDE FD/HD Controller 

Software Configurable Interrupt 
Lines (IRQ) 

Windows Accelerator 


да еее ==. =. 


' А AP Advanced Micro Technology, Inc. 
ТШ 123 University Pkwy., Pomona, Ca. 91768 
Tel: (714) 598-6120 * (714) 598-7716 


Circle 263 on Inquiry Card. 


Industrial PCs and Data Acquisition 


e Industrial Workstation and Monitor * Data Acquisition & Control Series 


* Industrial Computer Chassis e Industrial YO Series 
* All-in-one Plug-in CPU Card * |ЕЕЕ-488 Interface Card 
* RAM/ROM Disk Card * 8/16 Port RS232 Interface Card 


“Free 114 Pages Master Catalog for Your Inquiry" * Application Software Package 


AXIOM TECHNOLOGY CO., LTD. 
| і © т 20418 East Walnut Drive Unit Н Walnut, СА 91789, U.S.A. 
(E) TEL: 714-598-9495 ' FAX: 714-598-9975 
CONTROL 


MEASUREMENT а 


Circle 246 (RESELLERS: 247) on Inquiry Card. 


Wintek's PC Power 1/0 
Card allows you to mon- 
itor and control up to 24 
signals for loads using an 
industry-standard 1/0 
rack with optically- 
isolated sensors and 
solid-state relays. 


Wintek's design sim- 
plifies your software and 
includes a watchdog 


РС POWER I/O CARD ra rcs 


чате" имек corporation personal computers. A 
outh Stree "milar i 
Lafayette, IN 47904 similar interface card is 


available for the Wintek 


97% 9 
- 


44 Ма 
- ы і 
- ; A 


Circle 237 on Inquiry Card. 
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Let your 
"true colors shine 
through" 
when you advertise your 
computer products in 
BYTE's 


HARDWARE/SOFTWARE 
SHOWCASE 


our newest, affordable, 
4-color advertising section! 


Call for more details: 
(603) 924-2695 


or (603) 924-2598 


**800DPI, 256 Grey Scale Laser Printing 
& 285 Postscript Fonts — Only $695 !! 


O Prints All Windows 3.0 & 3.1 
Applications 5-10X Faster 


Г) 8000РІ Output for HP 
4 Canon Series Il & tll 
8PPM Laser Printers 


D 285 Postscript Fonts With 
Special Effects & Headlines 


© Microsoft Windows 3.1 
TrueType™ Compatible 


Now you can turn your Canon or Hewlett Packard 8 PPM Laser Printer into a 
Professional Image and Typesetting System! (Not avail. for НР IP or ПІР printers). 


Whether you are using Corel Draw, Arts & Letters, Designer, PageMaker, or 
Ventura for Windows; the LaserEdge System provides you with the utmost in 
printing performance ! It is also compatible with Adobe Type Manager ™ and 
Bitstream FaceLift'" to give you all the industry standard Postscript fonts 
available ! 


The Complete System Includes: SCSI Host Adapter, Video Printer 1/0 Card, 
Cable, Windows S/W Driver, Quick Installation User Manual and over 280 
Postscript Fonts Scaleable from 4-650 Pls. Dealers & Dist. welcome. 


Call CSI @ (800) 842-2486 Intl. (714) 628-7873 Fax: (714) 597-0683 
3233 Grand Avenue, Suite N202, Chino Hills, СА 91709 


** Requires 386-20 Comp. W/8MB Memory in Windows 3.0/3.1 Enhanced Mode. 


Circle 250 on Inquiry Card. 


TimeWand I DuraWand TimeWand II 


Datacollectionisfast, easy, and extremely accurate 
when using Videx portable bar code readers. 
Cordless operation, compactsizeand light weight 
allow you to take the Wands wherever the work 
needs to be done. Call Videx today for your free 
information kit, 503-758-0521. Prices starting at: 


(Midex 
1105 NE Circle Blvd., Corvallis, OR 97330-4285 
503-758-0521 е FAX 503-752-5285 


TimeWand and Videx are registered trademarks of Videx, Inc. 
DuraWand is a trademark of Videx, Inc. 


c AT & PSD 8530 ын p 
ble Extremely competitive pricing. Call 
- additional information 


mn 9447 FAK (114)151-1335 


GMM Research Corporation 
‚2938 5, Daimier St, Suite 121 
“Santa Ana, CA 92705 


nication Needs! 
. РС65-8І INTELLIGENT 
` SERIAL COPROCESSOR 


ш On board processor 
handles serial communi- 
_ cation tasks. 
m 32K-128K Dynamemory. 
ш Eight ports per board. 
® High performance — Low 
cost! 
1 m DOS, SCO XENIX, SCO 
falce Inquiriei Welcom mea UNIX drivers included. 
VELOPMENT HARDWARE & SOFTWARE 
0. Вох 2310 • Bay St. Louis, MS 39521-2310 U.S.A. 
rder Toll-Free 1-800-282:4835 Fax: 601-467-0935 
1i рі & Technical Support 601-467-8048 


Circle 212 on Inquiry Card. 


Easy to use! Instantly test whether 
cables are good, open, or shorted. Also 
identifies modular type for straight or 
crassed. Hi-impact cases stand abuse. 
Listing shows most availa types. 
Detailed information upon request. 


MODEL CABLE TYPE PRICE 

DX 50 Moduler RJ11-RJ12 29.95 

DX50DEC Modular MMJ Dec type32.95 

DX40A Modular 10BASE-T 39.95 

DX45 Modular RJ45K 36.95, 

DX35 Coax BNC & TNC 99. 95% | 
DX100B  Twinaxial ІВМ tyre 79. ا‎ 


*Supplied with remote test terminator and teatherette carry case. 
Quantity discounts available. Attractive, third party maintenance. Сог НЕЕ Bie 

© 1755 Osgood St., М. Andover, МА 01845 
ECOM inc. TEL: 508-682-6936 FAX: 508-685-6467 


Circle 244 on Inquiry Card. 


ШАҒА ` ^ 

шой Midi 
‚ Transform your PC/XT/AT/386 i Line wes , саа: 
into a multi-line processing ызы Gal EG (Voice Solution), . Pi w 4 
соттапа centergis!ligently SINGEE LINE (BigmOuth 2 

process your sales, ror Sales or Information: 

inquires, and messages. ^ ¬ Ti DO n ABB 4 
Complete package. A Ы; 
| o^ ыма - CALL: leo 522-3800 « FAX: (510) 522-5556 


(Developer/QEM packages available) TALKING TECHNOLOGY, INC. 
VSA-MC-AMEX-KOD 1426 ATLANTIC AVE. е ALAMEDA, CA 94501 


mS 


ING TECHNOL 


SC286-16MHz 1/2 size SBC 
SC386SX-25MHz 1/2 size SBC 
SC386DX-33MHz 64KB Cache SBC 
SC486DX-33MHz 64KB Cache SBC 
All include: 

2 serial ports & 1 parallel port 
Floppy controller 

IDE hard disk interface 

Watch D og Timer 


UNIX and DOS verified 


Also Available: 
Industrie) Rack-Mount PC Chassis 
Backplane: 4, 6, 8, 12, 14, 18, 20-slot 


U.S.A. International 


TEL: 617-938-8020 Tel: 886-2-7582571 (Taiwan) 
1-800-886-ACT-3 Fax: 617-938-8037 Fax: 886-2-7589615 


E а ы агаа 

(YNILEX, “all EXALINX ffNNLEX, 

| ы ы TODAY for: ит s e. 

“іп MAE 486-33 u/ 1285 - up lo 32M. 

MDI 486-50/33 ISA Ist QUALI Li DCE 376 EISA SCSI Conlroller 
сезле sca convokr POLARS 15590 sona ani 
JT" Controllers MYLEX ШИТ 
шш то ы” БЕДА; | «esses 


611911 ISA 16-bit GraphicsS3Chy 


32-84. Novel/SCO Certified ye Acce 
pt MasterCard & VISA 
2nd- year Wacranhes Available FOR ONLY $ 1449 


The Difference IS Dedication to Excellence! 


XALI NX SALES INQUIRIES AND ORDERS 
inc. Q аа АҺ 


COMPUTER HARDW ARE 


PG Boa 454 Beautiful Buffalo, NY USA 14209. Support 716/882-0791 · Fax: 882-3850 
Corporate & Gowernenent Р.О. Е Лейс ситне We Stock Memory & CHICONY K/Baards 


Circle 253 on Inquiry Card. 
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ISVIMOHS 3HVMüHVH 


Computer Systems 


Integrated Design Group 


486 20-50 MHz Made in U.S.A 486-50MHz EISA 
5-year Factory Warranty 


Highest performance motherboards on the market. 
Complete system/installation documentation. 
Complete and barebones systems available. 


DX-2 66 MHz 

486 DX 33 MHz/64 K Cache 
486 DX 50 МН2/64 К Cache 
486 SX all models 

486 DX-2 50 MHz 

486 33-50 MHz EISA 

256 K Cache upgrade 

SIMM Modules per Meg 


400 12th Street, Modesto CA 95354 
FAX: (800) 964-4329 


Circle 259 (RESELLERS: 260) on Inquiry Card. 


Single Board Computers 
"JRun DOS from ROM 


JJ PC code compatible 


J Large memory space 
I Passive backplanes 


Develop code on a PC. Use standard PC cards for expansion. Burn 
yourcode and DOS into ROM and run on our CPU cards. 

KS6 CPU: NEC V53 uP(286eq). 5 serial, 2 Parallel, Clock, AT bus 
Max of 4M Ram, 2M Rom, 512K battery backed Sram. $349-q1 oem 
KS3 CPU: V40 uP. 3 Serial, 2 Par, Clock, Flop, Keybd. 5249-41. 


303-444-7737 


Fax 303-786-9983 655 Hawthorn Ave., Boulder CO 80304 


Circle 217 an Inquiry Card. 


LOW-LOW-LOW 


Computer Systems / Notebook / Complete Network Solutions 
іны «^t compAa AST LAN Cards/other products 
AUS queers Gf 3COM, Novell, Anthem, Gateway, 


Proteon & others 
SURAH 386/486 ISA/EISA Hard Drives/Floppy Drives 
Compatible Computers 


IDE (Netware Ready)/SCSI 
AMI/Mylex Motherboards Also available for ІВМ, Compaq, Apple 
ІОМеда Bernouli Drives 


Memory/Upgrades 
CD ROMS: Tape Backup DRAMS, SIMM Modules 
Mini-SCSI * Parallel to SCSI 


Math coprocessors 
Host Adapter Laser Printers/Scanners 
Trantor Systems Plotters/Digitizers/Software 
Pocket Fax Modem 


44912 Osgood Road, Fremont CA 94539 USA 


Phone: (510) 651-5101 Fax: (510) 651-5241 
1-800-543-1001 Nationwide Orders 
UKFax: 081-855-9657 


Computer Systems 


50 MHZ 80486 ISA/EISA 23 MIPS 
Faster than Compaq & Dell 


ISA SYSTEM BOARD 


OK Base 
MODEL CACHE MIPS Board System 
486DX/50 64K а 1150 
486DX2/50 64K 945 
486DX/33 64K ; 745 
486SX/20 64K | 480 
386DX/40 64K : 340 
386DX/33 64K \ 330 


FEATURES 

- 64/256K Write Back Cache 

: Burst Mode Design 

. Shadow RAM on Video & BIOS 
-64MB 32 Bit Memory Expansion 

- Baby-size with Eight Expansion Slots 
10096 UNIX, OS/2 & Novell Compatible 
One Year Full Warranty 

- Made in USA 


386SX with IDE/2s/1p 


MODEL BOARD 
3865Х/33 210 
3865Х/25 199 
3865Х/20 185 


EISA/ISA 


BABY SIZE 
MADE IN USA 


EISA UPGRADABLE BOARD 


OK Base 
MODEL CACHE MIPS Board ste 
486DX/50 256K 23.0 1599 1799 
486DX2/50 2564K 23.0 1399 1599 
486DX/33  256K 15.0 1199 1399 


All bare systems include a baby desktop, 
IDE 2s/1p, 10 1-кеубоага, 200 Watt power 
supply. Tower system with 
250 Watt power supply add $150. 
FCC Class B, UL, TUV are available. 


FEATURES 

- 256K Write Back Cache 

Burst Mode Design 

- Upgradable Architecture (66 Mhz) 
- 64MB 32-bit Memory Expansion 

: Proprietary Local for Video 

: 10096 EISA/ISA Compatible 

‚ One Year Full Warranty 

· Made in USA 


TECHNOLOGY POWER ENT., INC. 


47273 Fremont Bivd., Fremont, CA 94538 
Tel: 510-623-3818 FAX: 510-623-3840 


All names mentioned above are trademarks of 
their respective companies. Prices are subject to 


change without notice. 


Circle 230 on Inquiry Card. 


Rackmount Solutions 


RACKMOUNT COMPONENTS -0 TY2 5 PRICING 
Rackmount Chassis 19'x?'x17" 
Rackmount VGA Monitors $531 
Rackmount Monitor Shelf $113 
Rackmount Keyboard Shelf $88 

RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS286-12 $549 RMS386-33 $1095 
АМ53865Х-16 $795 RMS486-33 $1695 
System Platforms include 7” Rackmount Chassis. 
200W Power Supply, Motherboard, 1.0М8 Memory, 
IDE, FDC, 2-Ser, Par, 1.2MB or 1.44MB Floppy Disk 
Drive, 1 Year Warranty 


RACKMOUNT CHASSIS- 15 Models up ta 20 Board Slots 
SLOT CPU BOARDS - 486, 386, 3865X, 286 
RACKMOUNT MONITORS - Super VGA and Monochrome 
RACKMOUNT CABINET — Modular from 21° to 96" high 


AK W N VH i E EY 2468 Armstrong Street 


Livermore CA 94550 
g -46-2- INC. (510) 447-2030 FAX: (510) 447-4559 


Circle 240 on Inquiry Card. 


EMBEDDED GOBIBEIDERS 


If you would like to... 
LJ Use powerful 3-MIPS 16-bit — 
Q Drive graphics LCDs and keyboard 
Q Collect 10-bit analog data from 8 channels b. 
Q Store information on PCMCIA Cards 
LÀ Interface with a PC or modem 


C) Perform multitask operations 
LJ Buy at competitive prices 


..Аћеп the TDS2020 Series is for you 


For more inf ormation contact: 
The баеір Company Tel (716) 425-3753 Fax (716) 425-3835 
Outside USA & Canada: TriangleDigital Services Limited 
223 Lea Bridge Road, London Tel 081-539 0285 Fax 081-558 8110 


Circle 228 on Inquiry Card. Circle 232 on Inquiry Card. 
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POPPING: 


Renegade Raises the Ceiling on 
486/50 MHz Speed and Power at 
Huge Savings. 


This is the machine with every feature you've read about and wanted: 
Intel 80486 processor, 256K cache RAM, 8 Mb RAM, 1.2 Mb and 1.44 Mb 
floppy drives, an optional 1.2Gb IDE Hord Drive and S3 GUI Graphics 
Accelerator Card. 


But there's more - we've added an IDE caching controller that lowers 
hard drive access time to less than 0.3 ms! Fifty time faster. And this 15 
superb Renegade quality as delivered to leading industry. 


EN EI 
адаа ш A RENEGADE 486. CAIL TOLL-FREE 
Sr ale жам NOW FOR SPECIAL PRICES] 

" . rive 


v 1.44MB 3.5" Drive 1-800-825-8086 


v' 200MB 15 ms IDE Drive with 
64K Multi-Segmented Cache Muia 

v/16Bi VGA with IMB Hl N 

и 14" М№опімепасеа 1024 [Н pede 
Color SVGA Monitor i 

и 1 Parallel / 2 Serial Ports 

v 101-Кеу Enhanced Keyboard 

и“ Microsoft Mouse 

v MS DOS 5.0 

v MS Windows 3.1 


ار 
$i‏ 


MÀ аалы 


DAP 2400" Data Acquisition Processor" | — 
20 MHz DSP with SRAM to 96K 
DAPL™ Operating System 


© 100+ standard commands 


= stis inc M ICROSTAR 


LABORATORIES 
2265 116th Avenue NE 
Bellevue, WA 98004 

FAX (206) 453-3199 


ANALOG I/O 
DIGITAL I/O 
* Inputs ta 2356 samples per second 
*Outputs to 250K samples per second 
FFT and FIR-(itering 
Digital Signal Processing at 10 MIPS 
16 MHz CPU with DRAM to 512K 


Send for FREE catalog. 
Or call us at (206) 453-2345 


Circle 222 on Inquiry Card. 


NEW 


SHARE A SIGEN 250MB PORTABLE NEW 
TAPE BACKUP & REDUCE COST/USER 


No controller card required. Connects to parallel port. Installs in less than 3 minutes. 
Great for Laptops. 9.5 MB/min transfer rate. 


Capacity 
60/100 MB 1/4" cartridge 
250/500 MB 1/4" cartridge 
1200/2000 MB 4mm DA 


Supports 
DOS, OS/2 


NS Novell 286, 386 


NOVELL® Unix, Xenix 
Industry standard SYTOS Plus 


software and for file server based 
NLM and VAP Tapeware. 


S=zEs Renecade = 


Circle 249 on Inquiry Card. 


— —SIGEN——— 
e Phone (408) 737-3904 • Fax (408) 737-3910 


Circle 231 on Inquiry Card. 


STAND ALONE 


DISKETIE ] 
DUPLICATOR 


OVER 300 DISKS PER HOUR 
5.25" and 3.50" Models 


... The Solutions е} кед 
e 


Az ; ж 
Геј mani 
р Late 


Company! 


e. Signa 
em earaied . 


EE" " әлі iir 
e tiniimited і, 
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190,9 ГАРЭ. Ао C ALC Doig C AL Pigs AL о: Ао BL o iait 

E For PC/XT/AT E 

3 & Compatibles с? 

3 Linearity .0005 percent of full scale g 

3 3 0 0 software = 

ез included c | 
г? е? SIMPLE AND FAST FROM $1699 | 
= LAWSON LABS, INC. 5 | 
“°З 74 4TH AVE. NW 800 321-5355 f TEL: (416) 503-3335 A A AL | | 
К KALISPELL, MT 59901 406 257-5355 z FAX: (416) 252-4084 f 2 A AAMNIC 

ры AL nig fe ШОРАНЫ AL oig rc AL Digs RE igh CAL ight AL Soi: 
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Datapath 

Е Diskette 
Duplication 
Systems 


Get exactly the 
duplication system 
you need...toda y! 


Complete duplication equipment product line 
Autoloaders Ш Extended Hopper "production" Autoloaders 
РС and Mac based Ш Expandable 8 Runs 3.5" and 5.25" copy 
drives simultaneously 8 Multiple formats including IBM, Apple and 
Amiga Bi Standalone option В High-speed copy drives ® High- 
performance "commercial" systems W Prices starting at $1995 
rr For more information, or to order, call 510-651-5580 or 
FAX 510-651-7814 


(9 1992 Datapath Technologies, Inc. 


“ Pocket-sized, hand-held 
mouse pointer with the full 
power of a 101-Кеу keyboard. 
e Totally new, portable design: 
desktop-free mouse with 
touch-typable keyboard. 

e Use with or without your 
existing keyboard. 

e Reviewed in Byte, March 
1992, page 51. 

• $199.00 


Call: 1-800-638-2352 A E corporation 


| 141 Mt. Sinai Ave., Mt. Sinai, NY 11766 


Circle 255 (RESELLERS: 256) on Inquiry Card. 


| Circle 213 on Inquiry Cord. 
Let your "true colors shine 
through" when you advertise your 
computer products in BYTE's 


HARDWARE/SOFTWARE SHOWCASE 
our newest, affordable, 4-color 
advertising section! 


Call for more details: 
(603) 924-2695 or (603) 924-2598 


J1^H 
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Not yet. 
But check with us 
in mid 92... 


Right now, we can install the 
capacity you need, from the small- 
est Toshiba notebook to the larg- 
est laptop. 

Our faster (12-25 ms access 
time), higher-capacity driveswon't 
add bulk or weight. Some areeven 
lighter than the original drives. 

Laptop Solutions’ unique up- 
grade packages are thorough and 
complete. They re installed by ap- 
pointment only, with a guaranteed — ^on 702 (0274 
48-hour turn-around, including 24- "002. 


hour burn-in and stringent testing , Aon : | 
Laptop Solutions, Inc. 


to industry standards. 
10700 Richmond Ave., #114 
Houston, Texas 77042 
Phone: (713) 789-0878 
FAX: (713) 789-8177 


Up To 525 MB 
FOR LAPTOPS 


DOS + 05/2 UNI + WINDOWS 


Up to 180 MB 
FOR NOTEBOOKS 


Finally, you can put your laptop 
to work, the way you work! 


Quantity discounts available. 


Circle 245 on Inquiry Card. 


Industrial PC Solutions 
RELIABLE, AFFORDABLE, FLEXIBLE 


e Industrial 1/0 Cards 

e PC-Bus Card Cages 
CPU Cards e Rack Mount 

е RAM/ROM Disks Keyboards 


1-800-800-6889 


(In California 408-293-6786) ااا سڪ‎ 
1 
F REE! New 140-page 
Ы PC-based industrial 
+ automation reference 

guide for your system and 
A OEM needs, | 

Circle 197 on Inquiry Card. 


E Mr [ите - 
niüusirin] е 
hie Ilan and Сөпіген 


ә Industrial PCs 
е 286/386/486 


industria! & Lab Automation with PCs 


ADVANTEC 


1310 Tully Road, 4115, San Jose, CA 
_ FAX: 408-293-4097 


Specialist in "o ES 
Industrial PC Modules | 2S .../ =... 
for OEMs з= ше 

W Industrial Single Board PCs: 286, 3B6SX, 386DX and 486DX | 
CPU Cards, 6 layers, low power consumption, 60°C operating 


temperature, watchdog timer, 25/1Р ports, HDD/FDD inter- 
Disk Module. 


face and piggyback connector for RAM/RO 


8 RAM/ROM Disk Card/Module: 1.44MB x 2, SRAM or EPROM 
ШРС Bus Passive Backplanes: 6, 8 and 12 slots. 


Fax us to order our FREE CATALOG and obtain OEM pricing info. 


AAEON TECHNOLOGY INC. 


/ FL2, NO. 41, Jin-Wen Street, 
t" Jin-Mel District, Taipel, Taiwan, R.O.C. 
hemi PL. modulo таласа for COL hA Tel: 884-2-248-4548 Fox 886-2-218-2453 
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256K x 9-70... — 
Call ior best orice o ona 30 pin & 72 pin 
Modules, 2, 4,8 & 16MB 
Laser Printer Memory 
Canon 
LBP 8ii/8IIR/8IT 4МВ 
Epson EPL-6000 2МВ....................... 
EDSON ЕРЕ-7000 МВ. 
Epson 2МВ бын а Ee 
Action Laser 
Brother МЕР маня 
HL-4/4V/PS ДИВС 
Brother OMB Ж ш ылы: 
HL-8E/8D/8V 
Apple 
| Laser Writer If, ИМТ, ИМТХ 
HP LaserJet IIP/^ 2МВ.......................... 
ПРРІБЛІЛІРЛІР 4МВ............... 
HP LaserJet 2MB 
li, «D, 4MB 
НР LaserJetills| 4МВ 
T.I. Microlaser 1MB 
Sharp JX9500 
OKI Laser OL400 
01.800/820 


Panasonic 
KXP4420, 44501 
KXP4455 


Workstation Memory 
Silicon Graphics 
HP Apollo 
ІВМ RS6000 
Dell486 
Sun EPC/IPX Nee om err 
Call for DEC, Solbourne, DG 
Laptop Memary 
Compaq 
(ТЕ 3865/20 


LTELite/20.5 


LTE/286 
SLT/286 
ІВМ-1.405Х/355Х 


Toshiba - 110005Е/І Е/ХЕ,720005Х, 
Т10001 Е, T2200-SX, Т2005ХЕ 


Toshiba -T1600, T 3100E, T31005X, 
132005ХС, T5100, T5200, C, T8500 


cy тє Packard Шы”, [sree АТЕ Т, rra Вікі 
Dra]. Hyundai, Faas іса, шағ Laon teh рыга 
Wecarry Memory (огай! desktops, laptops 
notebooks, laser printers and workstations. 


ICs 


DYNAMIC RAM 

АМ Board lorhpLJ'sw/2MB $125.00 
SIMM 4MB 7Ons 135.50 
SIMM їмв 40 пѕ 75.00 
SIMM 1MB 53п5 60.00 
SIMM 1МЕ 605 39.00 
SIMM 1MB 80п5 34.00 
4Mbit  4Mx1 80ns 19.50 
4Mbit 1Мха 80 пѕ 20.00 
1Mbit 1М4х1 70ns 4.25 
41256 25eKx1 . 80ns 1.75 
44256 256Kx4 80п5 4.60 


80387-33 ПТ 3С87-25 
CYRIX $180 $150 


80387-40 
СҮНІХ 5265 


ОРЕМ 6 4 DAYS, 8:00 AM-8:00PMis SHIP VIA FEDEX ON'SAT. 


| MICROPROCESSORS UNLIMITED, INC. 


PROMPT DELIVERY!!! Same day shipping (usually) 
Quantity one prices shown for May 24, 1992 
Memory for, almost АШ. computers 


80486, 50 MHz .$750 


4464 64Kx4 100ns 1.25 
EPROM 
D28F010 128Kxs 150 ns $24.00 
27C1000 128Kxs 200ns 6.30 
27C512  e4Kx8 120 ns 4.75 
27128 16Kx8 250 ns 2.95 
STATIC RAM 
1 Mbit 128Kxs Real $21.50 
62256LP 32kxs 100 пѕ 5.60 


061$ TILNI 


Sat. del. on Fed-Ex orders received by: 
Th: 5-2 1-4 Ibs $6.25 Fr: P-1 1 Ib $17.00 
FED-EX COD --55.00 


0595 TALNI 
Bos/'cxasBrOB Х0478608 


24,000 S. Peoria Ave., Beggs, OK 74421 


| MasterCard/VISA or UPS CASH СОО • No minimum order. 
$1torpacking materials. Shipping and insurance extra. 


ҺОМ BIOS UPGRADES 
AMI + AWARD + PHOENIX + MR BIOS 


With oursix years experience in the Rom Bios Business, you сап be sure we will direct 
you to the CORRECT SOLUTION for ALL YOUR ROM BIOS UPGRADE NEEDS. 
We area FULLSTOCKING BIOS DISTRIBUTOR, and we have 


THOUSANDS OF ROM BIOS UPGRADES. We have the Bios Upgrade for you, whether 


you have an Original IBM Computer or one of the many Compatibles on the market. 
FEATURES OF А NEW BIOS 


+ SUPPORT FOR 360K, 720K, 1.2 MB, 
1.44 MBAND2.88 MB FLOPPY DRIVES 
* COMPLETE SETUP IN ROM 
* VGA ANDSVGASUPPORT 
* NOVELL AND NETWORK SUPPORT 
* FASTERI/OSPEED 


* SUPPORT FOR 46 DIFFERENT HARD 
DRIVES, PLUS TWO USER DEFINED 

* IDE DRIVE SUPPORT 

+ FULL OS/2 SUPPORT 

* PASSWORD PROTECTION 

* FULL WINDOWS 3.1 SUPPORT 


466 13. NI 
1X28208 


(918) 267-4961 


Circle 221 on Inquiry Card. 


We kill bea! any averted once. 


Canada 
(800) 262-7466 usa 
Volume Discounts for Corporations, VARs, Government and 
Universities. Free delivery for any order over $250. 


+ DOS 5.0SUPPORT + LATEST VERSIONS, AND MORE.... 
SMART MICRO TECHNOLOGIES, Inc. 


"YOUR ROM BIOS UPGRADE SOLUTION" г. = 
143 Triunfo Canyon Road e Vestlake Village *:CA/D1361 
Fax(803)371:0012 ORDER (800) 422-9979 ілегі(805),371:0058 


* FREE culutog * Corp. & шх. РОѕ are мсісеше е Dealers welcome *'Volurie discounts 


(800) 231-5IM M 
(805) 984-5683 


Memory 
Superstore 


Circle 257 on Inquiry Card. 
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THE SILENCER is an electronic device which monitors the internal temperature within 
your PC/Laser Printer and reduces the fans speed (and noise) 10 ensure proper cooling | 


Те); 
m 


ioteDOOKS, Laser 


IBM COMPAQ 
CANON TOSHIBA 


is achieved - BUT NO MORE. ..Typical noise reduction is 80% to 98%... 


Easy to install; built-in fail-safe, and 3 year warranty. THE SILENCER has to be heard 
(or nol) to be fully appreciated. Take advantage of our 30 DAY NO RISK TRIAL 
OFFER...and join the thousands of PC users worldwide who now enjoy THE SILENCER. 


Mini-12VDC Silencer.................. 
Fail-Safe DC-Silencer 

Laser Printer Silencer ..................... 
AC-Fan Silencer .......................... 


HP AST PANASONIC 
Tl EPSON OKIDATA 


` THIS MONTH'S|SPECIALS 
IAM MEMORY HEWLETT-PACKARD MEMORY PA 


NASONIC TOS 
LASER 4019/4019e IP IH 110 MP KX-P 4420/44501 T1000 LE/SE/XÉ 
1MB/2MB/A.SMB = 1MB/2MB/JMB/4MB 1MB/2ZMB/3MB/4MB 1MB/2MB 


$7 ( етого 4 10/123 
79110971 і $79) % 


LASER 4029 IHIO KX-P 4410/4430 T3100 8Х/32005Х 
IMg/2MB/3MB/AMB 2МВ 


| 1MB/2MB/4MB 1MB/2MB/4MB 
BPS INTERNATIONAL 
116 W. Service Rd., Suite 152, Champlain, NY 12919 
Fux: (514) 695-4811 Tet. (514) 695-1569 


Dotect 


E 
Prin (Er 
а. 


Раз Репо, 532488 


2221 ІМІМОІБЕ” 


e в: 
+ ‚ 30: Day Monay-Back Guarantee € 5-Year Warranty & 100% Compatibility Guarantee on Memory Products! e 5% Vide Dan 


Discount far Cash Payment! # No Surcharge on Credit Card Payments! % Corporation, University, Government, Pos 


P. 0. Bug 18216 
West Palm Beach, FL 334 16 


Dealer Info./Fax: 407/683-6200 


accepted. + Various Shipping options available. + Call for qnd prices: on memory re not sted! % Dihar 


Circle 241 on Inquiry Card. 


VIDEO CAPTURE 


| 


e Real time true color 768 x 576 x 24 far PC АТ 11 
+ Multistandard all 60-50 Hz NTSG, PAL, SECAM; VHS ... 
e Complete with Windows 3 software, cables, ... 

* Motion video preview in a window, 


$1495 


IMB SIMM 80ns 536 4MB SIMM 80ns 5134 


ТҮРЕ PKG, Büns  6üns — MATH CO-PROCESSORS— 


2560 x1 DIP 22 P | 80287-XL 58235 83587-25 117.65 e Extemal triggering, 3 ues inputs, BMP, TIF, POX... 

EET ке E wr 80287-XLT 582.35 83087-33 516471 Lm 5 d^ EXPANSION OPTIONS | | 

256Kx9 SIMM 210.59 =11.ау | 80387-SX25 217150) 83087-40 518540 анаа output with $ 395 

1Mx9 SIMM 5500 3800 | 80387-DXP 5199.95 1687-12 564.71 • S-VHS, HI-8, (Y/C Input) $195 

AMx9 SIMM 513400 — 5140.00 | 80487-5X 475.00 2087-20 7059 o JPEG S/W : image 245 
"e| Low ‘All Merchandise 100% guaronteed. We accepi VISA, MC, Discover ünd company compression/decormpression 


e JPEG H/W : еар It іп $1795 
30 frames p 


Р0% with prior approval. Price, delivery & manufacturer subject to change. y =a 
Toes US & Canada TOLL a0 -Lx EZ гет 982 


Minimum order $100.00, Returns require RMA; non-defeclive returns subjett to 
15% restocking fee. 


WAREHOUSE 
PRICES! 


46 ad 


TEC EEC PH: 33 1 46 29 03 00- FAX : 33 1 46 29 03 04 


Circle 216 on Inquiry Card. Circle 258 on Inquiry Card. 
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Lazerčard 


| — BE 


| = Starting at $295, guaranteed "а 
performance printer sharing. a 
с” Connect any combination of UM 
. Macs, HP mini’s, DECs, or LANs ` 
~ hundreds of feet away using low. - 
cost 4 wire telephone cables. 
с>» Three desktop. PrintCube models for 
sharing. any two printers, including... 
Wilco's powerful Fax-Printer system. 
с” Eight plug-in LaserCards for sharing 
| . 19Р Laserjet II, IIl or-HISi printers. ... 
©” More than: 10, 000.systems installed. 


64. Call Wilco AMS 
75 800-854-6548 > 


Workgroup: Printing and Faxing Solutions 
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SUPERPRO' 


| 
| 


UNIVERSAL PROGRAMMER, EMULATOR, & TESTER 


UP-400 $745.00 


JY -34 2043.00 
I New Improved hardware and software. 
The mast complete PC-based Universal Programmer, 
Programs PLD (PAL, GAL, FPL, EPLD, PEEL, MAX, 
MACH...), Е(ЕЈРКОМ, (up to 16Mbit), Flash EPROM, 
BPROM, Special PROM, MPU (87XX, 68XX, 28, PSD301, 
PICI6XX, TMS320EXX, UPD73P XXX, HD637 XXX...). 
Covers DIP, PLCC, QFP, SOP, and PGA with 8 to 81 pins. 
Gang Progamming adapters available also. 
Ш EPROM EMULATION capability. 
| Tests digital ICs and DRAMs (SIMM/SIP adapter available). 
| Free software updates and new device added upon request. 
E iC Manufacturers’ approval. 
| t-ycar warranty, 30-day money-back guarantee. 
CALL TODAY FOR MORE INFORMATION. ] Supports: 68HCXXX MAX; РІСІ6ХХ 
Distributors are welcome! DSP; PSD3XX; MACH. 
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now $599 (US only) 
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| Over 2,000 devices, desktop 
| programmer for your IBM PC 
with high speed & reliability 


e Easy to use menu driven Software. 
| € Universal programming for E(E)PROM, 
B Flash Е(Е)РНОМ, Bipolar PROM, PAL, FPL, 


= 
= „==... Д 


ө Test TTL/CMOS logic ICs, & memory 
(DRAM/SRAM). 

Ф Life time free Software updates on BBS 
& technical support. 

еі year Hardware warranty & 30 day 
money back guarantee. (408) 745-7974 

€ Developed & made in U.S.A. FAX 745-1401 BBS 745-7256 

ө Call fordemo disk. | 


|| Distributors are welcome!! *XELTEK | 


@ ROM MASTER: $149 
Low cost universal programmer 
e UNIPRO: $399 | | 
764 San Aleso Avenue Sunnyvale, СА 94086 | 


f Neod cl 
FEL i TECE De 


MODEL 9000 
EPROM PROGRAMMER 
| ® Quick Pulse and intelligent 
algorithms. 
а Programs Eproms (up to 


| 57] | X Ж || м5) EEproms & MPU's. 


@ Upto 57K baud. 
gm Ultra Fast! 


ORDER TOLL-FREE 
; 4 Ya y ^ E D^ D Ls га 
—MÓ M M —Ó —=- 9 U = 4 VA 3. 
OEM 4 Dealer Inquiries Welcomed! | ( ғ ЧА 5 


DEVELOPMENT HARDWARE & SOFTWARE 
G TEK x. 


Р.О. Box 2310 * Bay St. Louis, MS 39521-2310 U.S.A. 
Fax: 601-467-0935 
Missrssippi & Technical Support 601-467-8048 
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IEEE 483.2 


Hardware for IBM PC/AT, Micro Channel, 
Sun, Macintosh, DEC, and NeXT. 


Software for DOS, Windows, UNIX, VMS, 
menu- and icon-driven environments. 


IEEE 488 extenders, analyzers, 
converters, analog 1/О, and digital 1/0. 


Call for your free IEEE catalog 


Юе 


lOtech, Inc. е 216.439.4091 © Fax 216.439.4093 


Circle 215 on Inquiry Card. 
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• 400 MHz 
max sampling rate 
* up to 128 channels 
• 16K samples/channel 
* 16 level triggering 
* Variable threshold voltage 
* Sophisticated triggering 
e FREE software updates 


799 - LA12100 (100 MHz) Price is complete. 
9 - LA32200 (200 MHz-32-ch.) Pods and software 
- LA32400 (400 MHz-32-ch.) included. 


Universal Programmer 


PAL 
GAL 
EPROM 
FLASH 
EEPROM 
PROM 
87XXX... 


»16V8, 20V8, 22V10, GALs 


*16 bit EPROMs 
*26V12, 20RA10, 18V10 GALs — *Byte SplivMerge (16 & 32 bit) 


°2716-27040 EPROMs 
°87xxx MICROS 
»EEPROMS (incl. 8 pin serial) 


*JEDEC, INTEL HEX, Motorola 'S' files 
Dallas NVS RAM programming 
*FREE software updates on BBS 

(~, All ©) | T ۹0 } 899! 


Де Link Computer Graphics, Inc. 
369 Passaic Ave., Suite 100, Fairfield, NJ 07004 FAX: 808-8786 
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MICROCONTROLLERS 


• С Programmable ° Excellent Support 


* From $159 Oty 1 
* Data Acquisition 
sEontrol/Tast Ж КЕ ага 
Display Modules 


Жу” 
1 


Use our Little Giant™ and Tiny Giant™ miniature 
controllers to computerize your product, plant or test % 
department. Features built-in power supply, digita! 1/0 Б 
to 48+ lines, serial 1/0 (85232 / А5485), A/D converters “ОР” ылас 
to 20 bits, solenoid drivers, time of day clock, battery “= 
backed memory, watchdog, field wiring connectors, up to 8 
X 40 LCD with graphics, and more! Our $195 interactive Dynamic C™ makes serious 
software development easy. You're only one phone call away from a total solution. 


Z-World Engineering 


1724 Picasso Ave., Davis, CA 95616 (916) 757-3737 Fax: (916) 753-5141 
Automatic Fax: (916) 753-0618 (Call from your fax, request catalog #18) 
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9 Track/3480 Tape Subsystems 
1/4" DAT 8mm құй 


е Best Quality 
° Lowest Prices 
800/1600/3200/6250 BPI 


CALL 1-800-886-4827 
e» = 


Laguna Data Systems 


23151 Alcalde Drive, Suite B-3, Laguna Hills, CA 92653 
Tel: 714-586-3010, Fax: 714-586-5538 
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FOR ALL YOUR TAPE NEEDS 
3480 1 9-Track @ 1/4" B 4mm IB 8mm 


Tape to Tape Copy 
Tape Backup/Hestore 
Conversion 


Data Interchange 
NovaStor Corp. 


30961 Agoura Rd., Suite 109 
Westlake Village, CA 91361 


Phone (602) 396-3616 


or 818-707-9900 • Fax: 818-707-9902 


Circle 243 on Inquiry Card. 


Desktop 9-Track Tape Subsystem 
#1-selling 9-track system on desktop. 


Qualstar's low cost 1/2-inch 9-track Streaming 
tape systems bring ІШІ ANS! data interchange to 
IBM AT, PS/2 or Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world. 
Systems include DOS or Xenix compatible 
software, coupler card and cables. High reliability 
1600 or 6250 ВРІ capability may be used for disk 
backup as well as data interchange. | 


[JUHLSTHR,, 


Callus today! For details and 
to arder: Fax (818) 882-4081 
Phone (818) 882-5822 


9621 Irondale Ave, Chatsworth CA 91311 


©1989 Qualstar Corp. 
All product and company names and trademarks are the exclusive property of their respective owners. 
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| Tape Drives е CAD/CAM 


Announcing the Finest 
6250 ЕРІ 9-Track Tape 
Drives in the World 


Introducing the 
Autoloading 


3610... 


and the 
Manual-load 3601. 


Why settle for anything less? 
800-729-8729 yep enn DATA. 


Overland Data Inc., San Diego, СА TEL: 619-571-5555 FAX: 619-571-0982 
IN EUROPE— TEL: 49-6172-35027 FAX: 49-6172-35028 


Circle 224 on Inquiry Card. 


What have 
Mercedes, Motorola and 3M 
in common? 


They all make high-quality products. 
And they all use our PC Board Software. 


АҒ” EAGLE 2.6 


Schematic • PCB Layout Editor • Autorouter 


Many many other well-known 

big companies as well as middle- 

sized and small businesses use 

EAGLE for designing their PC 

boards. Why? 

О Unlike many other PCB 
programs, EAGLE has virtual- 
ly no limitations. You can 
design any board on your AT 
compatible computer which 
can be manufactured. 

O EAGLE is very low priced and 
already with the first layout 
you will receive an immediate 
relurn on your investment. 


O EAGLE is very easy to under- 
stand and to use. This again 
saves you money. 


What do experts say about 
EAGLE? 


The Dec. 91 issue of EDN listed 
EAGLE as one of the best 
products of the last six months. 
Electronics World + Wireless 
World: “...it will quickly become 
the sort of tool that you cannot 
live without..." 


But we want you to find out 
yourself. Call for our working 
demo which comes with the 
original manual. 

EAGLE Demo $ 12 
EAGLE Layout Editor $399 
inc. drivers and libraries 
Schematic Module $399 
Autorouter Module $399 


To order calli toll-free 1-800-858-8355 


(S 


CudSoft Computer, inc. e 801 5. Federal Highway 


Delray Beach, FL 33483 е Гах (407) 274-8218 
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DEC VT320 Emulation for Microsoft Windows 3.0 


• 132 column display * Automatic window sizing 

e Cut and paste * Double high/wide characters 
e Kermit file transfer • LAT or TCP/IP support 

| • Windows style help * Modem dialer/Phone book 

| e Localor ANSI color • Command language 


| Diversified Computer Systems, Inc. (303) 447-9251 
FAX (303) 447-1406 Tektronix 4105/07 Emulation also available 
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EARN 7 الاك‎ COLLEGE Lir АГ HOME 


Im Cen eee Science 


Get the opportunity and earning power a college degree corre inant 
leaving home and without spending thousands of dollars. => | 


Approved for tuition reimbursement by leading corporations 
* ALL COURSES BY CORRESPONDENCE. AMERICAN 
Most courses interactive al 24 be А 
Am EE Course е " ч уф 
ualified instructors available on telephone help lines С OMPI UTER ER 


Phone: 1-205-323-6191 * FAX: 1-205-328-2229 SCIENCES 
2101 BYX Magnolia Ave. • Suite 200 * B'ham, AL 35205 љаш of ong 


Free Data Acquisition Software Tool 


DAQ Designer is a free software tool that 
helps determine which hardware and 
software combinations are best for your PC- 
based data acquisition system. DAQ Designer 
will (1) ask questions about your application, 
(2) analyze your answers to determine your 
system needs, and (3) describe what 
hardware and software you need to develop 
your data acquisition system. 


National Instruments 
6504 Bridge Point Parkway 
Austin, TX 78730 
(512) 794-0100 * (800) 433-3488 


ALMA 


Circle 223 on Inquiry Card. 
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dBASE Data Entry 


D 


The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


COMPUTERWISE. 


302 N. Winchester * Olathe, KS 66062 
913-829-0600 • 800-255-3739 е FAX 913-829-0810 
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FINALLY, SERIOUS 
A РС HARDWARE 
, DIAGNOSTICS! 


If you've been 
disappointed with traditional 
| diagnostics and "Passive Post 
| Cards," or are looking for an 
alternative to high cost ATE 
| Systems - Put V-ATE plus to 
the test! We're certain 


you'll find V-ATE the best = 


investment you've made ЇЙЇ 


in years. 


e Find Failures іп 100% 
DEAD Systems 


e Find Intermittent Faults 


e Test for PC Compatibility — 4 
and reject Sub-standard or 
Faulty hardware 


* Tests 88/286/386/486 PCs 
e Complete Test Systems From $995 


Z VISTA MICROSYSTEMS, Inc. 


( @ 6 Whipple St., No. Attleboro, МА 02760 
ФЕ Tel 508-695-8459 е FAX 508-695-8688 
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Graphics • Mathmatical/Statistical | 


3D Fractal Modeling Software 


* Make your own plants, clouds, crystals, 
and more by graphically simulating the 
actual forces which form them. 


* Exchange DXF and PCX files with any 
CAD, rendering, or graphics software. 


* Interactive PC software, on-line tutorial, 
L60pp Guidebook, 200+ example files. 


* Full source code available for 2D and 3D 
versions, supports ail major C compilers. 


* 2D version: $79, 3D: $159, source: $39 


Cedar Software: 802-888-5275 
Rt І Box 5140 Morrisville VT 05661 


Circle 200 on Inquiry Card (RESELLERS 201 ). 


Affordable Statistic with Microstat-ll 


Don't let the low price fool you. Microstat-ll is a full-featured statistics 
package and includes descriptive statistics, ANOVAS, Stepwise multiple 
regression, nonparametrics, hypothesis tests, canonical correlation, 
principal components analysis plus many other procedures. Find out why 
Microstat-l| is one of the fastest, easiest-to-use statistical packages on the 
market. 30 day money back guarantee. Call or write: 


Ecosott Inc. 
8295 Indy Court 
Indianapolis, IN 46214 


$99.95 


Circle 207 on Inquiry Card. 


Orders: 1-800-952-0472 
Info: 1-317-271-5551 
FAX: 1-317-271-5561 


Ж Make this your "leap" year with 
ЛИР” Statistical 
Discovery Software 


et J MP i S a Š, fila Edit Tabtes Rows Cols anaigze таан. I = 
leap g EUTIN 

forward in 

its overall ке 

approach. 

It combines "a 

graphics | ыға 

and statis- к 

tics on a 

workstation | 

better than 

any other 

existing product...T he ease of use, low cost, 

and the context sensitive help system may do for 
statistics what spreadsheet software has done for 
accounting. " 


Interface/Computing and Telecommunications 
Services News—Univ. of California, Santa Cruz 


Call today for a free demo disk and Points 

of Interest from the leading name in data 

analysis software...SAS Institute Inc. 

919-677-8000. Fax 919-677-8166. ЇЇ 


JMP is а registered trademark of SAS Institute Inc. 


Copyright © 1992 Ing ili 
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Programming Languages/Tools 


Greenleaf Comm++™ Asynchronous 
Comm Class Library 


C++ class library for DOS, Windows 3.x and О5/2. 
Device independence through inheritance. 

Supports Zortech, Microsoft 7.0, ІРІ and Borland C+. 
IBM PC, XT, AT, PS/2 and compatibles. 
COM1..COM8, and DigiBoard. 

Baud rates to 115,200. 

XON/XOFF, RTS/CTS flow controls. 

XMODEM, Kermit file transfer protocols. 

VT52, VT100 subset, ANSI & TTY terminal emulation. 
Hayes modem control classes. 

Line and link level controls & status. 

Extensive examples help you get started with OOP 
applications using 

communications. 

FREE Source Code = 
FREE Unlimited Support mu: NES 
No Royalties is M brari 
Money-Back Guarantee 

Top Rated Documentation 


6% 


GREENLEAF 
ll 


CALL (800)523-9830 NOW! 


Circle 210 on Inquiry Card. 


Intel Corporation provides a complete line 
of development tools to support the MCS®- 
51, MCS®-96, x86, Intel386™, Intel486™!, 
i860™, i960™ architectures. For successful 
embedded design development, Intel offers 
you a complete line of in-circuit emulators, 
compilers, source level software debuggers, 
and more. Our Development Tools Catalog 
lists all our tools in one convenient guide. 

Call us at 1-800-874-6835, 

FAX 503-696-4633, or call your local Intel 
distributor for your free copy today. 


- e 
| ntel e Intel Corporation, DTO 5200 N.E. Elam Young Parkway, 
JF1-15, Hillsboro, OR 97124 
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Cross Assemblers, Simulators, 
Disassemblers 


Processor Families: 

8051 8096 8048 
Z80 64180 6301 
6805 6800 1802 
6811 6502 68k 


8085 6801 Z8 
Join Thousands of Satisfied 
Customers Worldwide. 


Call: 
PseudoCorp 


716 Thimble Shoals Blvd., Newport News, УА 23606 
Tel: (804) 873-1947 * Fax: (804) 873-2154 


Circle 225 on Inquiry Card. 


JULY 1992 e BYTE 355 


c 
e 
“п 
т 
= 
м 
Y 
m 
A 
= 
© 
= 
сз 
I» 
C^ 
| m 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYERS MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 


Effective January 1, 1992. 


RATES: 3 issues-$625 6 issues-$600 12 issues-$525 13 issues $500 
Prepayment must accompany eachinsertion. VISA/MC Accepted. 
AD FORMAT: Each ad wil be designed and typeset by BYTE. Advertisers 


ACADEMIC COMPUTING 


LEARN PARALLEL PROCESSING 
Transputer Education Kit 
$396 


Kit includes ready-to-use PC add-in board with T400 
transputer, 1MB of RAM, and PC interface. Complete with 


Оссат2 and C compilers, assembler, source-level 
debuggers, example programs, and 1500 pages о! 
documentation (incl. schematics). Expandable ! 


Computer System Architects 


15 North 100 East, Provo UT 84506-3100 
(800) 753-4CSA (801) 374-2300 ҒАХ (801) 374-2306 


Inquiry 701. 


` ACCESSORIES | 


RADIOACTIVE? 


Plot it on your PC with The RM-60 RADIATION MONITOR 
Serial or printer part. Detects: ALPHA * BETA * GAMMA * X-RAY. 
MicroR, 1000 times the resolution of standard geiger counters. 
Excellenttor tracking RADON GAS. Find sources. New: Version 2.8 
+ WINDOWS, Plot: «Background * Cosmic Rays * Clouds * Foods 
Call/Wnte for PC MAGAZINE review. * TSR * GM Tube 
VISA/MC/EURO Phone orders. Not satisfied? Full retund. 


800-729-5397 or Tel/Fax: (302) 655-3800 
Aware Electronics Corp. 
P.O.Box 4299, Wilmington, DE 19807 $149.50 


CUT RIBBON COSTS 
Re-ink your printer ribbons quickly and easily. Do all 
cartridge ribbons with just one inker! For crisp, black | 
professional print since 1982. You can choose from 3 


models: Manual E-Zee Inker-$39.50 
Electric E-Zee Inker-$94.50 
Ink Master (Electric}-$189.00 
10005 of satisfied users. Money-back guarantee. 
BORG INDUSTRIES 
525 MAIN ST., JANESVILLE, IA 50647 
1-800-553-2404 In IA: 319-987-2976 


Inquiry 702. 


KEYBOARD, VIDEO, MOUSE, AUDIO 


Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
| Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 


CYBEX CORPORATION | 
2800H Bob Wallace Ave., Huntsville, AL 35805 
Phone: 205-534-0011 Fax: 205-534-0010 


Inquiry 703. 


TAKING PC OVERSEAS? We've Got 


220V/115V Converters 
All Wattages 
Your Converter & Cable Connection Source! 


Cables » Books • Computer Batteries 
No. California's Largest “In-Stock” Computer Supplies & Parts Inventory 


(800) 321-4524 (CA) 
(800) 548-7135 (US/Can) 
ELECTRONICS PLUS inc. 


Inquiry 704. 
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A DIRECTORY OF PRODUCTS AND SERVICES 


must furnish typewritten copy. Ads can include headline (23 characters 
maximum), descriptive text (250 characters is recommended, but up to 350 
characters can be accommodated), plus company name, address and 
telephone number. Do notsend logos or camera-ready artwork. 


DEADLINE: Ad copy is due approximately 2 months prior to issue date. For exam- 


| — — ACCESSORIES | 


HEWLETT PACKARD 
Buy - Sell - Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 
Electrostatic Plotters 


* Monochrome and Color 
HP 9000 Workstations and Vectras also available. 
T. E. Dasher & Associates 
4117 Second Ave., S. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax (205) 591-1108 
(800) 638-4833 


Inquiry 705. 
ASSEMBLER PRE-PROCESSORS 


LISTEN up you ASSEMBLER nuts! 
S-ASM Structured Assembler Preprocessor 
ж Adds high level verbs to 286 Assembly code 
ж Generates the most efficient code ever 
ж No registers are used in verb generation 
* Canpreprocess any size source program 
ж Increase your productivity by 400% or more 
$49 Limited Time Special Offer so ORDER TODAY!) 


Software Tools, Inc. 
825 East Roosevelt Road Suite 182 
Lombard, IL 60148 Call (708) 776-7061 for Info. 


| AUTOMATION | | 


DISTRIBUTED PROCESS CONTROL 


Real-Time Plant Automation SCADA. Online control 
specification, dynamic plant mimics, alarm processing, 
trends, data archiving, reports, recipes, process overview, 
simulation facilties. Modbus VO drivers and 1/O specifications 
included. Demo system $50. Full system $750. 


Contact: Dr. Etienne de Villiers 


VVV PROCESS AUTOMATION 


Р.О. Box 695, Parklands 2121, South Africa 
Tel/Fax (+27)-11-646-8298 


Inquiry 706. 
BAR CODE 


LABELING SOFTWARE 
On EPSON, IBM, OKI dot matrix or LaserJet. Flexible 
design on one easy screen. Any format/size. Up to 120 
fields/label. 18 text sizes to 3°-readable at 100'. AIAG, 
MIL-STD, 2 о! 5, 128, UPC/EAN, Code 39. File Input & 
Scanned logos/symbols (PCX)—$279. Other programs 
from $49. 30-day $$ back. 

Worthington Data Solutions 

417-A Ingalls St., Santa Cruz, CA 95060 

(408) 458 -9938 (800) 345-4220 


BAR CODE READERS 
For PC, XT, AT, & PS/2, Macintosh, and any RS- 
232 terminal. Acts like 2nd keyboard, bar codes 
read as keyed data. With steel wand—$399. Top 
rated in independent reviews. Works with DOS, 
Xenix, Novell, Alloy, -ALL software. Lasers, 
magstripe, & slot badge readers. 30-day $$ back. 
Worthington Data Solutions 
417-A Ingalls St., Santa Cruz, C A 95060 
(408) 458-9938 (800) 345-4220 


ple: November issue closes on September 8. Send your copy and payment to THE 
BUYERS MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, NH 03458. 
For more information calll Margot Gnade at 603-924-2656. F AX: 603-924-2683. 


BARCODE || | 


PORTABLE READER 
Battery-operated, handheld reader with 64K static 
RAM, 2x16 LCD display, 32-key keyboard, Real- 
Time-Clock. Wand or laser scanner. Program 
prompts and data checking through its own key- 
board. Easy data transfer by RS-232 port or PC, 
PS/2 keyboard. Doubles as On-Line Reader. 30-day 
$$ back. 


Worthington Data Solutions 
417-А Ingalls St., Santa Cruz, CA 95060 
(408) 458-9938 (800) 345-4220 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 


Add bar codes and big graphics characters to your 
program. Print from ANY MS-DOS language. Bar 
codes: UPC, EAN, 2 of 5, MSI, Code 39. Epson, 
Oki, IBM dot matrix text up to х“. LaserJet up to 2". 
Font cartridges not required. $179-$239. 30-day 
$$ back. . 
Worthington Data Solutions 
417-А Ingalls St., Santa Cruz, СА 95060 
(408) 458-9938 (800) 345-4220 


BAR CODE READERS 


Keyboard emulation for PC/XT/AT & PS/2's, all 
clones and any RS-232 Terminal. Transparent to 
your operating system. Available with Steel 
wands, Lasers, Slot & Magstripe Readers. Same 
day shipping. 30-day money-back guarantee. 
One-year warranty. Reseller discounts available. 


AMERICAN MICROSYSTEMS 


2190 A Regal Parkway, Euless, TX 76040 
(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


BAR CODE PRINTING SOFTWARE 
* MS/PC DOS SYSTEMS 
* 9 & 24 PIN DOT MATRIX 
* H-P LASER JET/PLUS/SERIES II 
* MENU-DRIVEN or MEMORY RESIDENT 
* CODE 39, | 2/5, UPC A/E, EAN 8/13 
* BIG TEXT & BAR CODE SOFTFONTS 


AMERICAN MICROSYSTEMS 
2190 A Regal Parkway, Euless, T X 76040 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


PORTABLE BAR CODE READER 
Battery operated, handheld reader with 64K RAM, 54 key 
keyboard, real-time clock, 2X16 LCD display, and built-in 
calculator. Supports WAND, CCD, and LASER. Built-in 
program generator supports multiple programs and 
data files. Interfaces to PC & PS/2 keyboards. В5-232 
terminals, and HAYES compatible modems. 30-DAY 
MONEY-BACK GUARANTEE. 


AMERICAN MICROSYSTEMS 


2190 ARegal Parkway, Euless, TX 76040 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BAR CODE | 


` BAR CODE READERS 


Complete line of bar code reading hardware and software 
for PC/XT/AT/PS/2 & terminals. Reads all major 
symbologies (39, 12/5, UPC/EAN). Laser scanners, badge 
slot & mag stripe readers. We can assist in any stationary 


or portable application. 30-day $$ back. 1 year warranty. | 


Reseller discount. We speak Spanishl 


BARCODE INTERNATIONAL SYSTEMS 
9190 Palm Canyon Dr., Corona, CA 91719 
(714) 277-1917 FAX:(714) 277-1005 


Inquiry 711. 


READ BAR CODES! 


KNOW-WEDGE Laptop Edition 
Complete with Wand only $199.00. 
For alternative hardware or software solutions 
CALL 
COMPUTER RESOURCES GROUP 
629 Silverdale Dr., Claremont, C A 817 11 
VOICE: (714) 624-8734 BBS: (714) 626-1054 


Inquiry 712. 


BARCODE WEDGE & WAND: $188 


(List $300) AGGRESSIVE PRICING!...Software-transparent PC | 


KEYBOARD EMULATION WEDGE DECODER autoselects all 
popular bar codes, with STAINLESS STEEL, RUBY-TIP WAND 
{RS-232 add $30). MAGNETIC STRIPE readers/writers. 
PORTABLE READERS. OPTICAL MARK (test form) readers. | 
TIMECLOCKS & facifity entry security. LASERS, CCD scanners, 
Slot (badge) readers, SOFTWARE for bar code printing. Reseller 
discounts. 30-day money back. 


DATA HUNTER 
6181 Medford, Huntington Beach, CA 92647 
(714) 892-5461 Fax 714-B92-9768 


. T. S. Bar Code Solutions 


Bar codes are easy using our FULL line of readers & printers. 
They plug and play with your existing CPU/printer/terminals/ 
soltware systems in your office, store, truck, factory or 
warehouse. ITS' bar code DOS programs print on matrix or 
laser printers. 30 day refund. 1 year warranty. OEM/VAR/ 


Dealer discounts. 


International Technologies & Systems Corp. 
655-K North Berry St., Brea, CA 82621 - Western USA 

13 Welwyn Court, Richmond, VA 23229 - Eastern USA 
(800) 228-9487 (714) 990-1880 (804) 741-6725 (FAX) 990-2503 


Inquiry 714. 


PC BAR CODE SPECIALISTS 


Bar code readers designed for fast, reliable, cost- 
effective data entry. They emulate your keyboard, 
so scanned data looks just like it was typed in! 
Choose from stainless steel wand, laser gun, card 
slot reader, and magnetic stripe scanner. Also, 
powerful Bar Code and Text printing software. 


Great warranty. Generous dealer discounts. 


Seagull Scientific Systems 
15127 М.Е. 24th, Suite 333, Redmond, WA 88052 


1-800-758-2001 206-451-8966 


BAR CODE LABELER 


Menu driven program prints Code39, 12х5 
Codabar, 128A, B, C, all auto. UPC-A/E. EAN-8/ 
13 & add-ons, DUN-14/16. Avery laser label data 
supplied. You specify height, resolution. Prints | 


functional, low cost bar code labels! $99.00 


SJ Programs 
1127 S. Patrick Drive, S. 18, Satellite Beach, FL 32837 
| TEL: (407) 773-8020 FAX: (407) 773-0457 


Inquiry 715. 


”" 3 


DATA INPUT DEVICES 


Bar Code, Magnetic Stripe Readers & SmartCard Encoder/ 
Reader for microcomputers & terminals, including IBM PS/2 


& others, DEC, Macintosh, AT&T, CT, Wyse, Wang. Аһ 
readers connect on the keyboard cable & are transparent to 
all software. UPC & 39 print programs, magnetic encoders, 
& portable readers are also available. 


TPS Electronics 


4047 Transport, Palo Alto, CA 94303 
415-856-6833 Telex 371-9097 TPS PLA 
1-800-526-5920 FAX: 415-856-3843 


Inquiry 716. 


VARIANT MICROSYSTEMS 
BAR CODE READERS DELIVER 


WAND/LASER/MAGNETIC CARD CONNECTIVITY 
• Keyboard wedges (Intemal/Extemal) for IBM PC/XT/AT, 
PS/2, and portables 
RS232 wedges for WYSE, Link, Kimtron terminals 
Bar code and label printing software 
Full two-year warranty 
30-Day Money-Back Guarantee 
Extensive VAR/Dealer Discounts 
46560 Freemont Bivd., Suite 206/ Freemont, СА 94538/(510) 440-2870 
800-666-4BAR FAX: (415) 623-1372 


Inquiry 717. 
` BASIC LANGUAGE TOOLS 


BASIC TOOLBOX - $99 


Advanced BASIC library for the serious MS BASIC PDS 7 & 
7.1 and QuickBasic 4.5 programmer. Complete library com- 
prised of nearly 350 routines including the following: file 
manipulation, string handling, mathematical, input fields, bit 
arrays, mouse, array management, memory manipulation, 
dos routines, list boxes, 2-D file scrolling/windowing, more. 


CALL (409) 832-6510 
AMERICAN DIGITAL TECHNOLOGY GROUP 
PO Box 1375, Beaumont, TX 77704 


Inquiry 718. 


BOOKS/TECHNICAL 


COMPUTER BOOKS OUR SPECIALTY 


OVER 4400 TITLES IN STOCK. 
MAIL, PHONE, SPECIAL ORDERS. 


TAYLORS TECHNICAL BOOKS 
5455 Belt Line Rd. 
Dallas, TX 75240 
214-239-TECH  800-926-READ Fax: 214-239-8527 


Inquiry 719. 


BE YOUR OWN BOSS 


The Resellers Development Program contains the 
inside industry information you need to start your own 
computer products sales business fast, guaranteed! How 
to set up accounts, order product catalogs, get financing 
from the nation's top computer product distributors. 
Unlimited opportunity at a cost of only $675.00 


The Resellers First Resource Company 
1860 E. Pass Rd., Gulfport, MS 39507 


1-800-524-4909 (601) 896-1775 


Inquiry 720. 
CAD 


NEW! Power Tools for AutoCAD? 


GT Express Professionol™ 3.0 
The Leading Display List Software. Includes: 
Ф Upto 1280 х 1024 resolution and 256 colors 
€ TIGA, VGA, Super VGA, 8514/A, SPARC 
€ Flexicon™:- User Definable Menus 
© Powerful Utilities 
Ф AutoCLiC™ - Productivity Breakthrough 


ARTIST SOFTWARE 


Free Demo Disk 
1-800-999-9678 Fax 4 612-631-7802 


Inquiry 721. 


BAR CODE . .— 


` BUSINESS OPPORTUNITIES 


РСВ 8. SCHEMATIC CAD- 


“EASY-PC” for single-sided and multilayer boards to 
17"x17" with up to 1500 ICs including surface mount. 
Phenomenally fast and easy to use. Over 11,000 
copies sold. Needs PC/XT/286/386 HERC/CGA/ 
EGA/VGA. Output to laserjet/inkjet/dot matrix printer, 
pen-plotter, photo-plotter and NC Drill. Not copy 
protected. VISA/MC/AMEX welcome. For full info circle 
inquiry # or contact us directly. 


NUMBER ONE SYSTEMS LTD. 


Harding Way, St, Ives, Huntingdon, Cambs, England, PE17 4WR 
Tel: 011-44-480-61778 Fax: 011-44-480-494042 


Inquiry 722. 


VIEW CAD DRAWINGS 
SirtinVIEW allows non-CAD users to view AutoCAD 
DWG, DXF & HPGL files on PCs. Print, Plot, attach 
notes and hyper-link between tiles. Change views and 
layers. Accurate! Query databases to locate & highlight 
objects on the screen. 


Also, linkable SirlinVIEW/LIB allows developers to add 
viewing capabilities to their own applications. 
Sirlin Computer Corporation 
25 Orchard View Dr., Ste.14, Londonderry, NH 03053 


(603) 437-0727 Fax: (603) 437-0737 


Inquiry 723. 
| 2 CAD/CAM 


CONTOURING MOTION CONTROL 


FROM A PRINTER P ORT! 
Indexer LPT™ soltware $249 
NEW VERSION 3 VISA/MC 


» Controls up to six step motors simultaneously. 

* Linear and Circufar Interpolation. 

* New features to accommodate machine control. 

* Easy-to-use DOS device driver. Super Manual. 

* CAD-CAM interface available. 

— Carporation, 1422 Amald Ave. 
Ability Systems Roslyn, Pa 19001 (215) 657-4338 

FAX: (215) 657-7815 


Inquiry 724. 


| CD-ROM | 


CD-ROM DRIVE & 10 FREE DISCS 
High Performance SCSI CD-ROM drive: 
DOS/MPC: Encyclopedia, Atlas, Mammals, Shareware, 
Danger Hot Stuff, Games Il, Wild Places, World View, 
Crossword Cracker, Demonstration Disc. $499.00 (Plus 

Freight) 


Free Catalog (Overseas send $5.00) 
Hundreds of discs and optical products. 


CD ROM, Inc. 


1667 Cole Blvd., #400, Golden, CO B0401 
Orders: 800-821-5245 
Questions: 303-231-9373 Fax: 303-231-9581 


Inquiry 725. 
. CD-ROM/DESKTOP 


12000 DOVER CLIP ART IMAGES ON CD-HOM 


€ All are bitmaps scanned at 300 dpi. 1005 also in Post Script 
(АГ) format. 

Ф Search/Retrieve software for DOS, WINDOWS and Macintosh. 

€ Sampler fíoppys available @ $4.00 each plus S/H. 

€ Call our BBS at 642-934-4775 to download a great demo. 

Ф $299.00 plus S/H (2.5 cents/imagel. 


Islo Tech Inc. 
800-722-9724 


Inquiry 726. 


CD-ROM/ENGINEERING 


ADA RESOURCES ON CD-ROM 


Compilers, Source Code, Tutor, Language Reference Manual. 
Fully validated implementation of the Ada programming 
language. 

75+ megabytes of Whitesands Ada Repository Software. 
286/386 or 386-only compilers available. 

Call our BBS to download a detailed demo of the product. 


800-722-9724 (Voice) 


Islo Tech Inc. 4255-2824 (ғаз) 
Inquiry 727. 


JULY 1992 BYTE 357 


COMMUNICATION/VOICE MAIL - 


VOICE/FAX MAIL HEADQUARTERS 


Affordable; Full Featured; Menu Driven Voicemail 
• Bigmouth $195 • Faxmouth $99 • Telemarket $79 

* Tavis Talk 4 Liner (Hardware/Software) $1495 

* Tavis Voice/Fax Mail (Hardware/Software) $1995 

* Custom Software Application Specialist 


(KCI) K.1.S.S. Communications, Int'l 
34 Robbie Ave., North York, Ontario M3H 174 
Voice (416) 633-0351 Fax (416) 638-8512 


Inquiry 728. 
| COMMUNICATIONS 


SDLC, HDLC AND X.25 SUPPORT 


Use Sangoma hardware and software to provide ast 
effective, robust and easy-to-use SDLC, HDLC and 
X.25links from MS-DOS, UNIX, PC-MOS, etc. 


All real time communication functions perforired by 
intelligent co-processor card. 


Full function SNA emulation packages also available. 
Sangoma Technologies Inc. 
(416) 474-1990 1-800-388-2475 


Inquiry 729. 


RS232 DATA ACQUISITION 


READ DATA FROM ANY SERIAL DEVICE 
directly into ANY PC application-as if typed in! No 
hardware, No programming! Many advanced 
features, 2-way І/О etc. CALL FOR FREE INFO. 
DOS ver. $129, WIndows $199. 10096 Guaranteed! 


Т.А. - SOFTWARE WEDGE 
2022 Wallace Street, Philadelphia, PA 19130 
(800)-722-6004, (215)-763-2620, Fax: 215-763-9711 


Inquiry 730. 


RACK MOUNT MODEMS 
MULTI-PORT INTERNAL 
MODEMS 
(505) 899-8393 
Eliminate the clutter of individual modems in multiple 

channel and central site installations. 
Variety of rack mount and multiple-modem enclosures. Multiple 
channel internal modems, Multipart serial cards, State driven and 
multitasking communication tools for ASM, "C", BASIC. Serial data 
communication analysis software. 
VENT ANA TRANSACTION SERVICES, INC. 
3301-R CoorsRoad NW, Albuquerque, NM 87120 


Inquiry 731. 


_ COMPILERS |2 


FS: PASCAL 


Compile your Pascal Program for 32-bit 80386 protected 
mode. Forget about memory limitations. Gain speed. Fully 
compatible with TP 6.0. 

Royalty-free Dos extender. Over 250 new functions. Starting 
with $150. 30-day money-back guarantee. 

To order call: 1-800-934-FSDC 

1-718-520-4197 

Fax: 1-718-575-B038 


Frontier Software Development Corp. 
68-30 Harrow St., Forest Hills, New York 11375 


Inquiry 732. і 
COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE Computerowners coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One са! does it all. 
Call 8 am-10 pm ET. (Sat. 9105) 

TOLL FREE 1-800-848-3469 

(Local 614-262-0559) 
SAFEWARE, The Insurance Agency Inc. 


Inquiry 733. 
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| COMPUTER SYSTEMS | 


MULTIPROCESSOR BASED SYSTEMS 


OS $50 up; Lan/Wan Batch job Qing & Scheduling $99, 
Remote Control $50 up. Multi-PC's: e.g. 486-33=$999, 386- 
33-5699, 286-20-$365; (case + 1Meg + 1.44FD/IDE + 10). 
Components; Multiprocessor, Transputer & accelerator 
cards, Svga, Hd, Ham, MultiPc housing, switches & cables, 
etc, Apps: Neural Nets, Distributed Apps., Af Your single 
source for Lan/Wan/Pc multiprocessing. 


MB Scientific 
7432 Lake Willis Drive, Orlando, FL 32821 
РН: (407) 238-1451 FAX: (407) 238-0324 


Inquiry 734. | 


CROSS ASSEMBLERS | 


CROSS ASSEMBLERS 


Fast, reliable with unlimited length of source code. Conditional 
assembly, complete set of arithmetic and logical operators. Optional 
listing with sorted Cross-reference Table. Price $100.00 each. 
SIMULATOR-DEBUGGERS/DISASSEMBLERS 

We offer excellent full-function simulators with built-in disassembiers 
for the 8048/49, 8051/52, 8080/85, and 280 controllers, and now for 
the 8096 and 80C196, with their unique features fully supported. 
Prices from $200 to $300 each, with $50.00 discounts for XASM + 
SIM packages. 


Lear Com Company 
2440 Kipling St., Ste. 206, Lakewood CO 80215 
(303) 232-2226 FAX (303) 232-8721 


Inquiry 735. 


CROSS DISASSEMBLERS 


PROFESSIONAL DEVELOPMENT SOFTWARE 
ASSEMBLERS/DISASSEMBLERS 
8051, 8048, 8096, 8080/85, Z80/180 
28000, SPARC, 6800, 6809, 6BHC 11, 680Х0, 
6502/С02, 6301, 9900 


COMPLETE, OPTIMIZED DEVELOPMENT TOOL SETS 
FOR THE ENGINEERING PROFESSIONAL 


CALL (408) 773-8465 
PO BOX 61929, SUNNYVALE CA 94086 


LOGISOFT . рхи) 773-8456 
Inquiry 736. 


` DATA RECOVERY 


Lst yr dta? 


We can find it. 
• 95% success rate * Fast turn around 
* Priority service available * Clean room 
• Servicing Novell, DOS, Macintosh, SyQuest 
and removable media, Unix, Xenix, OS/2, 


Banyan Vines, Bernoulli, Sun and more! 
ONTRACK DATA RECOVERY, INC. 
6321 Bury Drive, Eden Prairie, M N 55346 
1-800-872-2599 * 612-937-5161 


Inquiry 737. 


Now we're 
ONTRACK in 
London Too. 


ONTRACK DATA RECOVERY 
EUROPE, LTD. 


Surrey House, 34 Eden St. Kingstan upan Thames, Surrey KT 1 TER И.К. 
0800-24-39-96 • 44-81-549-3444 


Inquiry 738. 
DATA/DISK CONVERSION | 


THE #1 CHOICE 
in disk & tape conversion 


for many leading corporations, government agencies, 
law firms, and companies in every industry-world-wide. 


Free test • Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 554 11 
(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 


Inquiry 739. 


DATA/DISK CONVERSION _ 


QUALITY CONVERSIONS 


toor from virtually 


ANY TAPE OR DISK FORMAT! 


Horan Data Services converts and translates data to/from 
9-ТНАСК TAPE, 3480, 8MM, 4MM, 4” CARTRIDGES 
AND ALL SIZES & DENSITIES OF DISKETTES. 
Thousands of formats supported including EBCDIC, ASCII, 
databases, dedicated and PC word processors and typesetlers. 


Call 1-800-677-8885 


Hours 8:00 AM to 5:30 PM Eastem Time 
817 Main Street, Third Floor, Cincinnati OH 45202 


Inquiry 740. 


IBM PC4» TO =+HP FILE COPY 


FASTER EASIER TO USE 
Update version uses windows: Call for free demo! ІВМ 
PC «to» HP File Copy allows IBM PCs, PS/2, 
compatibles to interchange files with Hewlett-Packard 
Series 70, 80, 200, 300, 1000, 9000s. 


Oswego Software 
Box 310 708/554-3567 
Oswego, IL 60543 FAX 708/554-3573 


Inquiry 741. 


CONVERSION SERVICES 


Convert any 9-track magnetic tape to or from over 
3000 formats including 3%”, 5%", 8" disk formats & 
word processors. Disk-to-disk conversions also 


available. Call for more info. Introducing OCR 
Scanning Services. 


Pivar Computing Services, Inc. 


165 Arlington Hgts. Rd., Dept. #В 
Buffalo Grove, IL 60089 (800) Convert 


Inquiry 742. 


DIAGNOSTIC E 


SECRET WEAPON for TECHNICIANS ONLY 


Florida Engineer Robert Hurt has developed YOUR new Secret 
Weapon to resurrect dead PCs. PocketPOST test card is 
LOADED with features to reduce your troubleshooting time, but 
small enough to hide in your pocket. Includes 180-page pocket- 
sized manual PACKED with secret info, diagnoslic software, 
and FREE tech support. Experts say PocketPOST is a “potent 
weapon against compuler ills.” (Computer Shopper, May 92). 
Compatible with XT, AT, ISA, EISA, MicroChannet. Call NOW 


for details. DATA DEPOT Inc. 


1710 Drew Street #5, Clearwater, FL 34615 
813-446-3402 FAX 813-443-4377 


Inquiry 743. 


DISK EMULATION _ | 


New SRAM Disk Emulator 


4 to 64Mbytes “Мо MOVING PARTS • 
NO SOCKETS • ROBUST « RELIABLE * FAST 
All SMT * Non-Volatile 
Fits ATISA bus « DOS compatible 


No extemal software required. From $1590. 


BUSINESS MACHINE INTERFACES INC. 
1-800-663-4605 (USA) 
(416) 756-9477 FAX (416) 756-4118 


Inquiry 744. 
EDUCATION — | 


B.S. & M.S. In COMPUTER SCIENCE 
The American Institute for Computer Sciences offers an in- 
depth correspondence program to earn your Bachelor of 
Science and Master of Science degrees in Computer Science 
at home. B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, DataFile Processing, Data Structures & 


Operating systems. М,5, program includes subjects іп 
Soltware Engineering and Artificial Intelligence. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave, South, Ste. 200, Birmingham, AL 35205 


800-767-2427 205-323-6191 


DESKTOP MODEL RAILROADING 
Lay out some track! Design with precision CAD tools 
including ruler, grid, zoom, unique auto-cur ve tool. 

Sketch some scenery! Use color art tools to draw trees, 
structures, rivers, labels, logos. 

Hun some trains! Make custom trains, operate switches, 
speed controls, uncouplers, waybills, loads. Watch for 
tunnels, bridges, crashes. 

Design Your Own Railroad $59.95 
Abracadata 
PO Box 2440, Eugene, OR 97402 

To order or request free catalog: (800) 451-4871 
Inquiries: (503) 342-3030 FAX (503) 683-1925 


ENTERTAINMENT 


Inquiry 745. 


Go, NEMESIS, Go 


Go - a Zen game. So appealing, it has endured 4,000 
years. So useful governments study It. 


NEMESIS Go Junior entices novices of any age. 
NEMESIS Go Master Deluxe satiates the addicted. 
Windows, Macintosh and DOS versions available. 


Chaos Manor User's Choice Award (BYT E/1990) 
Toyogo, Inc. (800) 869-6469 
PO Box 25460-Y, Honolulu, НІ 96825-0460 
(808) 396-5526 fax: (BOB) 396-4126 


` HARD DRIVE REPAIR 


CAPACITY | MENBLUESDISCSUIDE LOWEST 
10-29Mb DISC DRIVE 
30-39 REPAIR 


40-49 PRICES 
50-85 


| SEED ib TECHNOLOGIES INC. 


121-160 5105 Maureen Lane 
161-350 Moorpark, CA 93021 
351-700 Phone: (800) 688-0908 
Test & Evaluation FAX: (805) 529-7712 


Inquiry 750. 


Pre-Owned Electronics, Inc™ 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 


Educationa Buyer since 1985 
APPLE? || & MACINTOSH ® 
SYSTEMS * PARTS * EXCHANGE REPAIRS 


Call for a Catalog...800-274-5343 
INT'L: 617-275-4600 е FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, MA 01730 


INDUSTRIAL COMPUTING | 


Portable, Rack-Mount Industrial Computers 
& Single Board Computers 


Desert Microsystems offers ruggedized portable and rack- 
mount industrial computer systems. The PortaRack is 30 Ibs., 
8-slots, aircraft aluminum, 200 Watt power supply, and can be 
rack-mounted or carried: Rack-mount computers of B, 10, 14, 
and 20-slots with passive backplane or motherboard design. 
Extended two-year warranty standard. All U.S. made. 


Desert Microsystems, Inc. 
Р.О. Box Н, Moreno Valley, CA 92556 
(800) 633-0448 


Inquiry 756. 
INDUSTRIAL SOFTWARE 


RUN A PLC, CNC, DATA LOGGER ON YDUR PC 
using our PCLog environment 


PCLog is entirely written in C. It easily transforms your 
PC into a system that runs industrial applications. 


DON'T WAIT! Download your tree DEMO now at (142)453165 


ELSIST 


Electronic Systems 
Via Brodolini, 15, 15033 Casale MTO, Ital 


Inquiry 746. 
FLOW CHARTS 


Have you seen the latest breakthrough in 
software diagramming? 


ADS Diagrammer is a Microsoft windows 3.0 drawing 
tool that allows you to create complex software 
. diagrams faster and more easily than ever before! 
Call for your free trial disk today! 


$250 Atlantic Design Systems 
77 Sprucewood Dr., Gilford, МН 03246 
Phone: (800) 745-6095 or (603) 524-2943 
Fax: (603) 524-3657 


Inquiry 747. 


FLOW CHARTING 3 


uam resolution print outs... 
о! matrix or laser ONLY 
* Multi-page charts... $250 
portrait or landscape 


* Import/expott capabilities 


(FLEXIBLE) * 35 shapes, 10 fonts, 4 line styles 


Call for free demo disk! 
PATTON & PATTON 500-525-0082 ext. 1317 
Software Corporation 485 CochraneCr.. Morgan Hill, CA95037 
See our ad on page 110 


Inquiry 748. 


WINDOWS FLOWCHARTER $129 


RFFlow 2.0 is a professional drawing too! for 
flowcharts & org. charts. Requires Microsoft Win- 
dows. 100 shapes auto adjust in size. Diagonal 
lines and curves. Auto line routing and re-routing. 
Click on a shape to bring up a sub-chart. Move 


charts to other apps. via the Clipboard. Call for free 


trial disk. 
RFF ELECTRONICS 


1053 Banyan Court, Loveland, CO 80538 
Phone: (303) 662-5767 FAX: (303) 669-4889 


_ GRAPHICS SOFTWARE | 


FREE TECHNICAL REPORT! 


Just request info about the 


"CAD/CAM Developer's Kit" Series 
C Libraries for CAD/CAM, Engineering and GIS Applications 


650+ routines for DXF inpuVoutput, graphica! display, line/ 
arc/ellipse/NURB spline construction/editing, and much more 
than can be described here. 


Phone or FAX (617) 899-4350 for more information. 


Building Block Software, Inc. 
371 Moody Street, Waltham, MA 02154 


Inquiry 749. 


Inquiry 751. 
ж-а HARDWARE 


ASCIBUYERS CLUB™ 
If you're tired of paying inflated prices for computer parts and 
accessories, join the ASG! BUYERS CLUB. Law WHOLESALE 
prices on ай of today's most wanted hardware items. SAVE ОМ: 
Cases, Motherboards, Drives, RAM Chips, Video Cards, Modems 
and much, much more!!! 
EXAMPLE: TRIDENT SVGA Card (8900 Chip Set) 1MB ......................573.60 
INFINITI 2400 Baud Modem W/Software........................ $37. 
ALL ITEMS FACTOR Y NEW WITH ONE YEAR WARRANTY, $25.00 LIFETIME 
MEMBERSHIP FEE, REFUNOABLE WITH FIRST ORDER. CALL OR WRITE 
0 Sec./Cam., Inc. 
P.O. Box 7049, Hicksville, NY 11802 
800-238-ASCI 
Tel: 516-935-1602 Dealer Inquiries Welcome FAX: 516-935-5231 


Inquiry 752. 


MYLEX MOTHERBOARDS 
386 33MHz, 64k IDE, 28P&PP S 595 
386sx 20MHz, IDE, 2SP&PP 349 
486 50/33MHz, 64k cache (baby) ISA 1195/895 
486 50/33MHz, 128k, EISA 1995/1495 
GXE 020 B EISA/TIGA Graphics Adapter 1178 
DCE376 EISA/SCSI Adapler 695 
LNE 390 Network Interface for EISA 32-Bit 325 
2 Year Warranty Factory Service 


EXALINX, Inc. 
Beautiful Buffalo, New York USA 
(800) 992-5469 FAX (716) 882-9650 


Inquiry 753. 
HARDWARE/COMPUTERS 
SC/FOX™ EMBEDDED COMPUTERS 


PC Parallel Coprocessor Plug-in Boards: 15 MIPS avg 50 MIPS burst, 
using the SC32 32-bit CPU or the 16-bit Harris RTX 20007 

VME Master/Slave System Controller SBC: 18 МР5 avg 70 MIPS burst, 
uses АТХ 2000 cpu, SCSI, 2 ser, 1 ptr ports, to 640K bytes. 

Stand-Alone Single Boa rd Computers: 18MIPS avg 60 MIPS burst, 3U 
or 100x 100mm Eurocard- size using either SC32 or RT X 2000. 


Ideal for embedded real-time contral, dala acquisition, robotics, and signal 
processing. OEM software development system included. 


SILICON COMPOSERS INC (415) 322-8763 


208 California Avenue, Palo Alto, CA 94306 


Inquiry 754. 


SDK-386'"* 


"386 is a trademark of Intel Corporation. Used by permission 
BRAND NEW AND AVAILABLE ONLY FROM URDA, 
INC. along with the URDA SDK-85 and SDK-86 edu- 
cational trainers and microprocessor development systems. 


The URDA SDK-51 will be available next year, Other 8, 
16, and 32 bit systems are available. 


Phone URDA, Inc. 
1-800-338-0517 or 412-683-8732 


Inquiry 755. 


PH. 142/451987, FAX. 142/451988, BBS. 142/453165 


Inquiry 757. 
| = LANS | 


The $25 Network 


Try the 1st truly low-cost LAN 
* Connect 2 or 3 PCs, XTs, ATS 
* Uses serial poris and 5-wire cable 
* Runs at 115K baud 
* Runs in background, totally transparent 
* Share any device, any file, any time 
* Needs oniy 14K of RAM h 
Skeptical? We make believers! 


Information Modes 
P.O. Drawer F. Denton, TX 76202 
817-387-3339 Orders 800-628-7992 


Inquiry 758. 
|  A— LANS/SOFTWARE 


NetRunner/FreeLAN NOS 
The most reliable and lowestcost LAN software 
NetRunner: Remote Control, Remote Printing, File Transfer, 
Remote Execution. Runs on NetBIOS, Novell, and Modem/ 


| RS-232. Starter Kit: $24.95. Unlimited: $99.95. 


FreeLAN NOS: File Sharing, Printer Sharing, File/Record 
Locking, Printer Spooling, NetBIOS based, non-dedicate 
solution. Runs on Ethernets, Arcnets, and Serial Ports. 
Starter Kit: $39.95. Unlimited: $149.95. 


Crystal Computing Corporation 
P.O. Box 9527, San Jose CA 95157-0527 
Tel (800) 726-6209 (408) 446-1522 Fax: (408) 996-2899 


Inquiry 759. 


LAPTOP COMPUTERS 


LAPTOPS * NOTEBOOKS | SAVE! 


TOSHIBA * EVEREX * ZENITH * AT & T* TANDON 
AST» SHARP • BONDWELL » ALR • LIBREX 
PANASONIC • ALTIMA е LEADING EDGE 
PACKARD BELL • SAMSUNG * NEC * TI * COMPAQ 
* We ALSO carry accessories and software « 
Computer Options Unlimited 
12 Maiden Lane, Bound Brook, NJ 08805 
CALL: (800)424-7678 Need Help?: 908-469-7959 


9-9 M-F 9-5 Sat. 6 days Worldwide Sales 


Inquiry 760. 


IBM CONVERTIBLE 


MEMORY -128K $79 256K $225 
MODEMS-Standard $75 Enhanced $175 
CRT ADAPTER-for monitors $99 

SE RIAL/PARALLEL ADAPTER-S120 
MONITORS-Monochrome $59 Color $109 
COMPACT Carrying Case $39 


ENHANCED LCD-379 BATTERY-598 
HARD DRIVES-20 Meg-S495 40 Meg-$695 
MORE ACCESSORIES AVAILABLE 


COMPUTER RESET 


P.O, Box 461782, Garland. TX 75046 
Phone (214) 276-8072 BBS & FAX (214) 272-7920 


Inquiry 761. 
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SOFTWARE/ACCOUNTING 


LAPTOP PERIPHERALS 


ACOUSTIC ADAPTERS 
NEW 9600 bps 
* World Wide Data Connection 
е To 9600 bps error free (w. V.32/V.42 modem) 
е For Executives, Journalists, Sales Professionals 
” RJ-11 Modem Connection 
* Self Test, Auto On/Off 
е Smallest, Most Adaptable, Made in USA 
* Call for lowest price in the industry 


Information Machines 


Woodland Hills, CA 
(818) 884-5779 FAX: 818-884-5853 


Inquiry 762. 


YOUR SALES MESSAGE 


about the special computer product or service 
that you provide belongs in print 


THE BUYER'S MART 


can help you reach computer professionals and 
produce valuable inquiries for your company! 


Call Margot Gnade tor more information 
603-924-2656 


Fax: 603-924-2683 
Inquiry 763. 


PROGRAMMERS TOOLS 


CandC++ DOCUMENTATION TOOLS 


C-CALL ($69) Graphic-tree of caller/called hierarchy. 
C-CMT (569) Generate, insert, update comment-blocks. 
C-METRIC ($59) Path complexity, lines/stmts/aomments. 
C-LIST (569) List, action-diagram, reformat programs. 
C-REF (859) Local/global/parameter cross-reference. 


C-DOC (5198) АІІБ as 1 DOS program, <-15,000 lines. 
Professional ($299) «150,000 lines, DOS, OS/2, Windows. 


SOFTWARE BLACKSMITHS INC. 


6064 St. Ives Way, Mississauga, ONT, Canada LSN-4M1 
(416) 858-4466 


Inquiry 764. 


Boost Your BASIC! 


ProBas adds 938 new commands to QB and PDS. 
Written in assembly for blinding speed, ProBas makes 
your programs fast and professional looking! Easy to 
use, money-back guarantee. Nine other add-ons for 
BASIC and Visual Basic available-call for your FREE 
copy of "10 Easy ways To Boost Your BASIC". 
TeraTech (800) 447-9120 x111 
Dept B6B. Suite 360, 3 Choke Cherry Rd., Rockville, M D 20850 


(301) 330-6764 Fax (301) 963-0436 


Inquiry 765. 


PUBLIC DOMAIN 


FREE SOFTWARE for IBM? 


TRY US! GET 15/5.25" or 8/3.5" disks full of our 
best selling software-FREE! Games, | 
Windows , utilities, business, educational, 
religion, home/health. Pay $5.00 shipping/ 
handling per collection. Credit cards only. No 
foreign orders. Call today! 


SMC SOFTWARE PUBLISHERS 
(619) 931-8111 ext. 511 


Inquiry 766. 


ROM BIOS UPGRADES 


AMI, PHOENIX & MR BIOS 


Upgrade your IBM PC, XT, АТ or compatible. Also 
3865X & 386 versions. Supports 2 user-defined hard 
drives, 101/102 KB, 360, 720, 1.2 & 1.44 floppies, 
setup in ROM. All Video, Windows 3.0 Diagnostic in 
ROM AMI 286 & 386 versions only. CALL. New 


version justcamein, 


Advanced Software 
B Stiles Road, #14, Salem, МН 03079 
800-835-2467 603-898-2362 
Fax: 603-890-1185 


Inquiry767. 
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SECURIT Y 


FIGHT PIRACY! 
* EVERLOCK3.0 * 
SOFTWARE COPY PROTECTION 


New Option Board Sale-New Remote Registration 
New CPU LOCK-CD ROM LOCK and more 


* EVERKEY HARDWARE LOCKS * 


Az-Tech Software, Inc. 
Call for a 201 East Franklin, Richmond, MO 64085 


FHEE (816) 776-2700 
Demo (800) 227-0644 FAX (816) 776-8398 


Inquiry 768. 


THE ULTIMATE COPY PROTECTION 


* lag menu driven Quite Simply 
» Defeats ali Hardware/Soltware Copiers The Best 


» No Source Code Changes Ways To 
* Multiple Layering Protect Your Valuable 
» No Damaged Media 


Software investment 
a Еш! Hard Disk & LAN Support 
* Unlimited Metering, FREE Demo Disk 


STOPVIEW™ 5ТОРСОРҮ PLUS™ (800) 879-2224 


BBl COMPUTER SYSTEMS, INC. (301) 871-1094 
14105 Heritage Lane, Sllver Spring, MD 20906 
FAX: (301) 460-7545 


Inquiry 769. 


Cop’s CopyLock Il 


The professional software protection with 
TRUE Machine Install. Option Board safe. 
Supports OS/2, Windows and Trace. 


LINK Computer 


Int'l: + 45 31232350 Fax: + 45 31238448 
US/CAN: 800-344-2545 FAX: 408-923-7061 


BIT-LOCK® SECURITY 
Piracy SURVIVAL 10 YEARS proves effectiveness of 
powerful multilayered security. Rapid decryption 
algorithms. PARALLEL or SERIAL port-transparent 


security device. Complemented by economical KEY- 
LOK™ and multifeatured COMPU-LOCK™ including 
countdown, timeout, data encryption, and multiproduct 
protection. (Dos/Unix/Mac). Also, access control. 


MICROCOMPUTER APPLICATIONS 


3167 E. Otero Circle, Littleton, CO 80122 
(303) 770-1917 


Inquiry 770. 


OPEN SYSTEMS ? 

Technical Crime is both Profitable and Low Risk 
AM/CrySys™ gives you the Banking Industry Solution 
9 US Govt. Approved Methods © Max. Performance, Min. Memory 

9 External & Interna! Keys 9 Key Manager and Distributor 


¢ Protect, Authenticate Data 9 Files, Bases, Media, Messages 
9 Multiple interlocked Arming 9 Interfaces and Utilities 
N LI Systems Inc. 
PO Box 103, 5051 Nesttun, NORWAY 
ІПГІ; «475105620 Fax: +47 510 5621 


Inquiry 771. 


SHAREWARE 


THE AMISH OUTLAW 
SHAREWARE COMPANY 
ck ok ko ko X X o FREE ok oko ko ko X ЖЖЖ 
WITH EVERY ORDER YOU WILL RECEIVE A GREAT NEW GAME 
NOT LISTED IN OUR CATALOG ABSOLUTELY FREE 
ALL DISKS HAVE EASY-TO-USE MENUS 
SIMPLY TYPE “GO” TO ACCESS PROGRAMS 
$3.00 PER DISK 1-9 — $2.50 PER DISK t0-UP 
3.5" ANO 5.25" DISKS SAME PRICE 
{IBM PUBLIC OOMAIN ANO SHAREWARE ONLY) 
3705 RICHMOND AVE., STATEN ISLAND, NY 10312 
1-(800) 947-4346 ог (718) 317-0199 FAX 1-(718) 966-4766 


Inquiry 772. 


dBASE BUSINESS TOOLS 


* GENERAL LEDGER * PURCH ORD/INVNT ORY 

* ORDER ENTRY * ACCOUNTS RECVABLE 

= JOB COSTING * JOB ESTIMATING 

* BILL OF MATLS * SALES ANALYSIS 

* PAYROLL * ACCOUNTS PAYABLE 

$99/$198 ea. + S&H 
dATAMAR SYSTEMS Cred. Card-Check-COD 
8586 Miramar Place, San Diego, CA 92121 


(619) 452-0044 (800) 223-9963 


Inquiry 773. 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, much more! Designed for 
the PS/2*, PC, XT, AT or compatibles. 
PCs from $395 LAN version available 
FREE 30 day trial 
Computer Keyes Tek 206/776/6443 
21929 Makah Fid., Fax: 206/776-7210 
Woodway, WA 98020 USA: 800/356-0203 


SOFT WARE/ENGINEERING 


Analog & Digital 


Circuit Design & Simulation 
for Windows™ & the Macintosh™ 

В? Spice” $130/ea. В? Logic? 
MOSFET BJT JFET & others. Over 100 components. 
Transient, Ac, DC analyses, Interactive and batch simulations. 
Graphs & tabulates results. View results in timing diagrams. 

Graphical Schematic Entry 
• Now in use at over 20 major universities « 


Beige Bag Software Ph: (313) 663-4309 
715 Barclay, Ann Arbor, MI 48105 Fax: (313) 663-0725 


Inquiry 774. 


Analog Circuit Simulation 


Ф PCand Macintosh CAE $ Extensive Model Libraries 
н eir ЖШ > Waveform Analysis 
— 9 Report-Quality Plotting 


9- Monte Carlo Analysis 
> Parameter Sweeping + 4 ну пка 
> Filler Design from $990. 


@ 
ro saro тема axo» infusoft 


Call for your Free Demo and information kit. 


Inquiry 775. 


4-BAR SYNTHESIS FOR THE PC 


introducing Lear Links, Version 2.0, the fantastic linkages design 
package for the PC environment. The software works in any MS-DOS 
machine with EGA display and 512K minimum memory. You can specify 3 
and 4 precision-point problems and have the program present you with 
thousands of possible solutions as Solution Maps with ‘Good’ and "Bad' 
linkages regions from which you may choose any one and fully analyze ils 
kinematic characteristics, You may also animate the linkage, add driving 
dyads, draw background geometry, and many other features, This is а 
must package tor mechanical designers. Price: $1250.00; interactive 
Demo: $25.00 


Lear Com Company 
2440 Kipling St., Ste. 205, Lakewood, CO 80215 
(303)232-2226 FAX (303) 232-8721 


Inquiry 776. 


CAE SOFTWARE 


B ECA-2: Analog Circuit Simulator * AC, DC, Transient 
Analysis» MonteCarlo, WCA = Interactive/full nonlinear 
B SAUNA: 3-D Thermal Analysis * PC Bds, heat sinks, & 
enclosures * All HT modes • Thermal parameters library 


B ACTIVE: Switched Cap & Active Filters * Order 1-50 of 5 
cascaded filters ” (45) topologies * (8) Types 
For FREE demo call: 
Tatum Labs Inc. 
1287 North Silo Ridge Drive, Ann Arbor MI 48108 
(313) 663-8810 


Inquiry 777. 


SOFTWARE/GRAPHICS 


TIFF, PCX, TARGA, GIF, DIB, BMP, WMF, WPG 
AccuSoft Image Format Library 


Import, export, convert, display and print images. DOS & 
Windows versions included in one low priced, royalty free 
package. Sample applications with complete source code. 
Compatible with all major C, C++ compilers and all Windows 


languages. Supports all flavors of each format up to 24 
bits/pixel, 30 day satisfaction guarantee. 5295 
AccuSoft Corporation 
160 E. Main St., Westboro, MA 01581 
(800) 525-3577 (508) 898-2770 FAX (508) 898-9662 


"> 
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SUPER УСА GRAPHICS LIBRARY 


for scientific visualization on VGA and ET4000 Super 
VGA boards. Over 75 routines callable from MS 
FORTRAN. Up to 1024x768x256 colors. 2-D & 3-D 
w/perspective. Gouraud shaded polygons. Hidden 
surface removal, Animation. Mouse & joystick support. 
Scale and rotate text. Store/retrieve in PCX format. 
$100 postpaid. No royalties. Call for free demo disk. 


AEROSOFT CORPORATION 


5562 Bells Ferry Rd., Suite 233, Acworth, GA 30101 
(404) 917-1309 


Inquiry 779. 


TG-Professional v. 4.0 
“The Ultimate CAD/CAM/CAE Graphics Engine” 


TG-PROFESSIONAL, the most complete C/C++ toolbox of 2D & 3D 
geometric routines available today! Over 800 routines including NURBS, 
DXF, Graphics, Surfacing, Hidden Line, Volumes, Areas, Transforms, 
Perspectives, Polygon (In/Unior/Diff), Clipping, Tangents. A utilities library 
with Graphics routines for drawing using BGI or MSC Graphics and more. 
Full source, 30 day guarantee. USA $500.00, Foreign 5565.00 US. 
Technical infomation available. 


Disk Software Inc. 


2116 E. Arapaho Rd., Suite 487, Richardson, T X USA 75081 
Phone: 214-423-7288 * 800-635-7760 * FAX: 214-423-7288 


Inquiry 780. 


RAINDROP" 


FAST, compact PrtScrn Utility for end users AND 
developers. Hardcopy as fast as 10 secs. Average binary 
size - 6 kbyte. 14 video graphic standards. Scale, rotate, 
colorize and more. 'CALL' from user-written programs. 
Complete 9- & 24-pin dot-matrix, inkjet, and laserjet library 
$44.95 + S3 s/h, 


ECLECTIC SYSTEMS 


8106 St. David Ct., Springfield, VA 22153 
(703) 440-0064 Fax (703) 455-8965 


Inquiry 781. 


FORTRAN GRAPHICS 
GRAFMATIC - FORTRAN callable graphics Library for 
creating 2-D and 3-D graphics, contour plots and solid 
models. PRINTMATIC and PLOTMATIC provide high 
resolution FORTRAN callable printer and plotter drivers for 
your graphics. NO ROYALTIES. S249.95 ea. 


Supports MicrosofULahey/RM FORTRAN compilers 
Jewell Technologies, Inc. 


130 Nickerson St., Suite 105, Seattle, WA 98109 
1(800)284-2574 (206)285-6860 


Inquiry 782. 


GRAPHICS PRINTER SUPPORT 


AT LAST! Use the PrtSc key to make quality scaled B&W 
or color reproductions of your display on any dot matrix, 
laser, or inkjet printer (incl. Postscript) in up to 64 shades 
of gray or 256 colors. GRAFPLUS also creates PCX & 
TIFF files. Supports Windows 3.0 or DOS application 
graphics — EGA, VGA, Super VGA, Hercules screens. 
Linkable/OEM versions available. 


Jewell Technologies, Inc. 
130 Nickerson St., Suite 105, Seattle, WA 98109 
1(800)284-2574 (206) 285-6860 


Inquiry 783. 


- 


SOFTWARE/LANGUAGES | 


LearnAda! 


Increase your value and productivity by learning to master 
the first universal programming language. LearnAda is an 
easy-to-use, menu-driven environment encapsulating a 60- 
hour college-level Ada course, on-line training exercises, 


example programs, built-in full color practice editor, and 
integrated Ada compiler for use on any PC. 5250 


AETECH, INC 


5841 Edison Place Suite 110 Carlsbad, СА 92008 
(619) 431-7714 Fax; (619) 431-0860 


Inquiry 784. 


LAM SOFTWARE/MATHEMATICS 


OPERATIONS RESEARCH es 149 
for your IBM or Compatible 

LP88-Linear Programs up to 3000 by 15000 

BLP8B-Linear Programs with Bounded Variables 

MILPB8-Mixed-Integer Linear Programs 

MXLPB88-Large Model Mixed-lnleger LP 

TSA88-Transportation/Transshipment Problems 

NLP88-Nonlinear Objective Programs 

Student/Dema-Reduced capacity versions for students 

Turbo Pascal Units-Object modules for developers 

Eastern Software Products, Inc. 

Р.0. Box 15328, Alexandria, УА 22309 
(703) 360-7600, Fax (703) 360-7654 


Inquiry 785. 


SOFTWARE/PACKAGING 


FREE SOFTWARE | 
PACKAGING CATALOG 


Everything you will need ta Package. Distribute, and Ship Your 
Software! From manuals and binders to mailers and shippers 


LABELS » LABELS » LABELS 


For your diskettes, plain or custom printed 


dol matrix or laser printer... free samples 


«FREE CATALOG*** 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-777-8586 


Inquiry 786. 
SOFTWARE/SCIENTIFIC | 


SOFTWAI 


- b | 
\ТЕХ Scientifi а a 


е Equations • Таб 
Fonts • Supports г 
previewer * Fore —— АЙ 
Symbols • Font Effects * Indices + Only $299 

ТЕХ of Tomorrow"-Notices of AMS, March 1991. 


MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 
Tel (609) 497-0008 Fax (609) 497-0917 


Inquiry 790. 


FREE SOFTWARE CATALOG 


Over 150 earth science programs for the PC & Macintosh! 
ә CIVIL ENGINEERING » MINING 

BASE MAPPING e ОП & GAS 

EXPLORATION e HYDROLOGY 

SURVEYING e GIS 

SURFACE MODELING • GEOPHYSICS 


4251 Kipling St, Ste. 595 
Roc k Ware Ridge, CO 80033 
(303) 423-5645 Ғах (303) 423-8171 « RockFAX* (303) 423-7112 
*24-hr. automated product information line 


SOFTWARE/SORT | 


OPT-TECH SORT/MERGE 


Extremely fast Sort/Merge/Select utility. Run as an MS- 
DOS command or CALL as a subroutine. Supports 
most languages and file types including Btrieve and 
dBASE. Unlimited file sizes, multiple keys and much 
more! MS-DOS $149. OS/2, XENIX, UNIX 5249. 


(702) 588-3737 


Opt-Tech Data Processing 
Р.О. Box 678 – Zephyr Cove, NV 89448 


Inquiry 791. 


Weather Monitor & Weatherlink! 


The ultimate in weather moniloring systems! A state-of- 
the-art wealher station and a PC link allow you to view, 
record, summarize, and graph weather information. The 
perfect marriage of computer and weather technology. 


DAVIS INSTRUMENTS 
3465 Diablo Avenue, Hayward, CA 94545 
1-800-678-3669 FAX 1-510-670-0589 BY19 


Inquiry 787. 


Perform engineering and scientific 
calculations faster...and with fewer errors! 


MathCAD combines equations, text, and graphics on your 
PC, Macintosh, or UNIX workstation. Over 120 built-in 
functions handle formulas, exponentials, differentials, cubic 


splines, FFTs and matrices for virtually any application- 
special offer $395. Call for free demo disk. 


1-800-MATHCAD 
FAX 617-577-8829 
MathSoft, Inc., 201 Broadway, Cambridge, MA 02139 


Inquiry 788. 


FREE CATALOG 


A great selection of scientific software products 
for plotting, non-linear curve fitting, chemical 
equilibrium, simulation, statistics, symbolic 
algebra, and more. Prices from $150. Call: 


1-801-943-0290 


MicroMath, Salt Lake City, UT 84121-0550 


Inquiry 789. 


SOFTWARE/VOICE/FAX 
MULTI-VOICE® TOOLS 


Multi-Voice Tools is a complete development Toolkit for Pascal or “С” 
to access ай the features for most speech processing boards available 
today. It helps you write MULTI-LINE VOICE APPLICATION systems in 
minutes. A number of programming examples are provided. All 
programs and libraries are delivered with source code. 

Dialogic, Rhetorex, Pika, VBX: $599. Watson (Single Line); $99. ALSO 
AVAILABLE: Fax Programmer's Toolkit (5199). Based on CAS 
specificalions. Visa/MC accepted. 


ITI Logiciel 


4263 Cristophe-Colomb, Montreal, Quebec, Can. H2J 352 
TEL (514) 597-1692 FAX (514) 526-2362 


| STATISTICS $ 


VISUALIZE YOUR DATA 


МСА+ transforms most marketing and social 
science data to easily understood perceptual maps. 
Communicate complex relations with ease using 
presentation quality charts. Most printers supported. 
Demos available. 


Bretton-Clark 


89 Headquarters Plaza, Morristown, NJ 07960 
(201) 993-3135 FAX: (201) 993-1757 


Inquiry 792. 


NCSS 5.x Series — $125 


Easy-to-use menus & spread sheet. Multiple regression. 
T-tests. ANOVA (up to 10 factors, rep. measures, 
covariance). Forecasting. Factor, cluster, & discriminant 
analysis. Nonparametrics. Cross Tabulation. Graphics: 
histograms, box, scatter, etc. Reads ASCII/Lotus. Many new 
add-on modules. 


NCSS 


329 North 1000 East, Kaysvilie, U T 84037 


Phone: 801-546-0445 Fax: 801-546-3907 
Inquiry 793. 
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F TRANSLATION 


SOFTWARE LOCALIZATION 


Since 1980, IDOC has translated hundreds of packages for Ihe 
world's most prominent computer firms: Ashton-Tale, Borland, HP, 
Sun Microsystems, Novell and many more. We offer FULL 
SOFTWARE ADAPTATION WITH IN-HOUSE ENGINEERING, 
TRANSLATION INTOALLMAJOR LANGUAGES WITH IN-HOUSE 
LINGUISTS, OTP SPECIALISTS, ANO EDITORS. With production 
and sales offices in Los Angeles, Dublin, Milan, Buenos Aires, and 
Tokyo (Faii 92). IDOC is the leader in worldwide translation services. 


IDOC, an International Documentation Company 
1-800-336-9898 (U.S.) 353-1-284-4223 (Europe) 
10474 Santa Monica Blvd, Suite 404, Los Angeles, CA 90025 


Inquiry 794. 


BILINGUAL DICTIONARIES 


Over 70,000 tronslotions 

COLLINS ON-LINE v2 is a memory resident, TSR or pop-up 
program from OOS applications. Each package contains one of 
Collins' world renowned bilingual dictionaries. Features include 
word look-up and an automatic screen read facility. Translations 
can ba cut and pasted into documents. 

COLLINS ON-LINE £49 (дадаола! aictianaries £29) Languages available include; 

English-DeutsctvDeutsch-English — English-Francais/Francais-English 
Englsh-Espano/EspanokEnglish ^ English-Ita&ano/flaliano-English 


HarperCollins Publishers Ltd. 


14 Steep Lane, Findon, W Sussex BN14 OUF England 
Tel +44 (0)903 873555 Fax+44(0)903 873633 


Inquiry 803. 
UPS 


ELIMINATE LAN DOWNTIME ANO ОАТА LOSS 
АРС protects more LANs than any other brand of UPS, Сай 
for your FREE power protection handbook detailing: 
Smart-UPS high-performance protection, PC Magazine's Editors’ Choice 
* Back-UPS cost-effective protection starting at $139 
* PowerChute automatic shutdown software for allmajor 05 
• SurgeArrest network grade surge protection 

"Our highest marks go to the Smart-UPS S00" BYTE 5/91 
American Power Conversion APC Europe 
132 Fairgrounds Road 4 Rue St. Clare DeVille Lognes 
West Kingston, RI 02892 77447 Marne la Vallee Cedex 2, 
800-800-4APC FRANCE (+33) 1 6462 5900 
Latin America (401) 789-5735 Fax: (433) 160178029 


Inquiry 795. 


TRUST YOUR PC TO SOLA 
UNINTERRUPTIBLE POWER SY STEMS 


Quality manufacturing. Affordable prices. 
UL listed/CSA certified. Risk-free guarantee. 
Call today for your FREE 1992 Power Selection Guide. 


1-800-TRY SOLA - Ext. 1033 
SOLA 


1717 Busse Rd., Elk Grove Village, IL 60007 


Inquiry 796. 


UTILITIES 


MEMORY MANAGER ON THE FLY 


Dynamic Memory Control automatically loads and 
unloads TSRs and device drivers without having to 
reboot. Eliminate multiple CONFIG/AUTOEXEC files. 
Сопуегів TSRs and drivers to self-removing programs. 
Order from: The Connection $69 1-800-336-1166. 


Adlersparre & Associates Inc. 
501-1803 Douglas St., Victoria, BC V8 T 5C3 
Tel: (604) 384-1118 Fax: (604) 384-3363 


Inquiry 797. 


PEN PLOTTER EMULATOR 


| FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview ~ zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 


| DOS 2.1 or higher. $119+$3 S&H. VISA/MC/Chk/MO. 


FPLOT Corporation 
24-16 Steinway St., Suite 605, Astoria, NY 11103 
718-545-3505 


Inquiry 798. 
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UTILITIES 


Sorry, Anti-Virus Software 

Compare anti-virus software and the ViruStop PC Immunizer Card 
ViruStop Leading Software 

Occupies Ram NO YES 

Needs constant updates NO 

Vulnerable to virus infection NO 

Takes time to scan drives NO 

Can be deleted 

Password Function 

Network Compatibility YES Requires Special Version 

Cost (S&H extra) 569 $80 and up, plus the upgrade costs 


MULTIX, INC. 4203 Betwayor. Suite 7, Dallas TX 75244 
Tel: (214) 239-4989 Fax: (214) 239-5826 Weatcept MasterCard and VISA 


Inquiry 799. 


Why You Want BATCOM! 


BATCOM is a batch file compiler that transforms your 
.bat files to .exe files to make them faster. BATCOM 
extends DOS with many new commands so you can 
read keyboard input, use subroutines, and much more. 
In addition, BATCOM protects your source code. No 
royalties! Only $59.95. Order today! 
Wenham Software Company 
5 Burley St., Wenham, МА 01984 


(508) 774-7036 


Inquiry 800. 


A Hypertext-like database for scanned images under 
MS-Windows™ 3.x 

A perfect image management toolfor professionals. Displays multiple 
windows of images and documents in true color or with color matching. 
Associates text info, images or symbols to any pixel inside an image. Easily 
switches from image to image through successive levels of detail. Finds a 
point inside an image by entering its name 6.0. address. Organize images 
and files in a network/relational database. Users can design their own 
information templates and search with multiple keys. Include a powerful 
editor. Pan and zoom within images. Work with PCX, 8MP, TIF, GIF, 
Postscript file Formats. Network Vers. Avail. 


Friendly Information Systems, Inc. 
34 B 


ow Avenue, Dedham, МА 02026 
(508) 486-0003 or (617) 329-1620 $350 


Inquiry 801. 


FREE - 88 Windows™ programs. Comes 
on 15/5.25" or 8/3.5" disks. it's FREE! 
You pay only $5.00 shipping and 
handling per collection. Credit cards only. 
No foreign orders. Call Today! 


SMC SOFTWARE PUBLISHERS 
(619) 931-8111 ext. 511 


Inquiry 802. 


YOUR SALES 


MESSAGE 


about the special computer product 
or 
service that you provide 
belongs in print. 


THE BUYER'S MART 


can help you reach 


computer professionals 
and produce valuable inquiries 
for your company! 


Call Margot Gnade 
for more information 


603-924-2656 
Fax: 603-924-2683 


Subscription 
Problems? 


We want 
to help! 


If you have a problem 
with your BYTE 
subscription, write us 
with details. We'll do 
our best to set it right. 
But we must have the 
name, address, and 
zip of the subscription 
(new and old address, 
if it's a change of 
address). If the 
problem involves a 
payment, be sure to 
include copies of the 
credit card statement, 
or front and back of 
cancelled checks. 
Include a "business 
hours" phone number 
if possible. 


BVIE 


Subscriber Service 
P.O. Box 555 
Hightstown, NJ 08520 
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3 
Чор Local Bus SVGA 


« 64K Super Fast Wnte-Back Cache SRAM 
» 4MB RAM & Built-in 487 Math Coprocessor 
» |.2MB 525" & 1.44MB 3.5" Floppy Drives 
* |30 MB |5т IDE Drive with 64K Cache 
32-Bit Local Bus TURBO ET-4000 Card with ІМВ RAM 
(Up to 1280x024 & up to 32,768 Colors) 
(5 times faster than standard super VGA) 
» |4" Non-Interlaced .28mm SVGA Color Monitor 
(VESA Standard for 72Hz Flicker-Free Display) 
« 2 Serial, | Parallel, & | Game Ports 
¢ Enhanced 101-Кеу Keyboard 
» Hi-Resolution 4000РІ Serial Mouse 
« Microsoft DOS 5.0 & Windows 3.1 
» One Year Nationwide On-Site Service 


400/590 $1845 
486/500X2 52045 


= 32-Bit Local Bus Hard Disk Controller add $100 


a . 
486 Local Bus Win-Station | 


Same as above with 
a The Faster 32-Bit Local Bus TARGA $3 Graphics 
Accelerator VRAM Card with | MB VRAM 
(Up to 50x faster than standard SVGA with 
up to 1280x1024 & 32,768 colors) 
* AutoCAD Display List Driver 


10/520 31975 
100/90142 $2175 


» 32-Bit Local Bus Hard Disk Controller add $100 


ч 
486 EISA Win-Station 


Same as above with 
« 32-84 EISA Hard Disk Controler 
» B - 32-Bit EISA Slots 

» Diamond Stealth or Orchid 1280? $3 VRAM 

Graphics Accelerator with IMB VRAM 
(Up to 25x faster than standard SVGA with 

up to 1280x1024 & 32,768 colors) 

* AutoCAD Display List Driver 


100/351 $2545 
480/500X2 52315 


N A FLASH! THAT'S HOW 
QUICKLY COMTRADE'S EISA 
AND Locat Bus WIN- 
STATIONS CAN EXECUTE 
EVEN THE MOST COMPLEX 
GRAPHIC FUNCTIONS. THESE INNOVATIVE SYSTEMS INTEGRATE A POWER- 
FUL 53 GRAPHICS ACCELERATOR TOGETHER WITH A TRUE 32-BIT LOCAL 
BUS FOR LIGHTNING-FAST PERFORMANCE — UP TO 50Х FASTER THAN 
STANDARD SVGA. COMBINE THIS UNPRECEDENTED PERFORMANCE WITH 
A SOLID REPUTATION FOR QUALITY AND SERVICE, AND ONE NAME WILL 
COME TO YOU IN A FLASH — COMTRADE, 


ü 
Upgrades 


» BMB RAM & 210MB Hard Disk $380 
e 12% D* Digitizer $330 
s I5" MAG Monitor (1280x1024) $290 
ı [7 CTX Monitor (1280x1024) $650 
* 20' Hitachi Monitor $1290 


Circle 268 on Inquiry Card 


(RESELLERS: 269). 


1.000.969.2125 


ЕЕ 
COMTRADE 


"Where Quality is Everything” 
International 818.961.6688 
Fax 818.369.1479 
Hours: 7a-7:30p МЕҒ; 9a-6p Sat (PST) 
15314 East Valley Boulevard 
City of Industry, California 91746 


Sewing you since 1779 — Buy WITH CONFIDENCE FROM JDR! 


JDR Mlicrodevices? : 22 "тс uM 


aa 


2233 Samaritan Drive, San Jose, CA 95124 е TOLL-FREE TECH SUPPORT СЫН: 


CALL FOR YOUR FREE 2255253 M 1024 X 768 

JDR CATALOG TODAY! 2,5 M NON-INTERLACED _ 
FOR PCS, SOFTWARE, MONITORS, E gave.” o. VGA PACKAGE (jf him га ; 
DISK DRIVES, KEYBOARDS, MODEMS, | iB. | ж mii M 
CABLES, CONNECTORS, ICS, y TURON Ù 0.28mm dot рісі! M Мм. шшш ЕТ: КШ |, 
COMPONENTS, PROGRAMMERS, 


& high-resolution УСА card 


in 256 colors* 


2 ^E е 512Kb video RAM 
16-ВІТ VGA CARD ь Yi 5 | 4 де expandable to 1Mb 
8/16-bir 8088 or _— |S VGA-PKG-1024N .. $499.95 
286/386/486 compatible a VGA-PKG-1024+ 1024x768 екі УСА pkg. $469.95 
640 x 480 in 16 colors | , VGA-PKG 640x480 interlaced VGA pkg. ............. QM 
320 x 200 in 256 colors (ЕТ жең, VGA-MON-1024 1024x768 interlaced monitor .... $349.95 
- 256Kb video RAM PENNE Б vcA-MON-1024N 1024x768 non-interlaced mon. $389.95 | 20MHZ CACHE 486$Х 


MCT-VGA-16 $49.95 PUT y * Note: Requires 1Mb RAM for 1024 x 768 in 256 colors * 20MHz Intel 80486SX CPU “ 64Kb cache memory 
MCT-VGA- Ast Ке 12 Kb Mad cord $149. 95 on board (expandable to 256Kb) * Expandable to 
MCT-IDEFH 16-bit IDE hord/Hoppy controller , 32Mb on-board using 256Kb, 1 Mb or АМЬ SIMMs 
d 5 IDE iy араш greo г ENHANCED ыл ьт | ul ұл! mu (Kb installed) © Includes Intel's "Vacancy" socket 

C erioi/porallel/ game port car ig T s Mies J- МСТ-М4865Х 
MCT-AIO« Two М516550 seriol dh port .. $89.95 s Eos ey At : | i а W MCT-M486-50 ^ Mini-size 50MHz cache 486 $1495.00 
MCT-FDC-HD 1. ИНЬ беру controller $49.95 ДО ЗЭ аш. ағы tM M MCT-M486-33 — Mini-size 33MHz cache 486 . $995.00 
DFINET-400 16-bit Ethernet cord ..................... Ж. — - . x» MCT-C386-40 — Mini-size 40MHz coche 386 . $699.00 
GATEKEEPER eres o ерен i МСТ-С386-33  Mini-size 33MHz cache 386 . $599.00 
PCODE Diagnastic display car | MCT-M386-25  Mini-size 25MHz 386 $399.95 | 


а Ф ч лос B MCT-M386SX-20 Mini-size 20MHz 3865X 
= ©) з-виттон mouse gall $ 1 c ME e rae ا‎ Уа 
жек Ll * Accuracy 290-1450 ОРІ | % 4 MCI-M286-16 Міпі-уіге 16MHz 286 $149.95 
| i * Opto-mechanical design TA MCT-M286-12  Mini-size 1 2MHz 286........... $129.95 
84Mb DRIVE PACKAGE р + : онан аав г МСТ-ТОВВО-10  Mini-size 10/4.77MHz 8088 .. $69.95 
* СР-30084 84Mb, 19ms IDE JDR-MOUSE-3 ......... $14.95 Кы 


hard drive, 16-bit floppy/ #8 MOUSE-PAD 
hard disk controller, cables * 


and instructions : SS i UPRIGHT CASE 


HDKIT80 
* Accommodates std. motherboards 


* Mounts 3 floppy and 4 hard drives 
* 2 digit LED display — 
CASE-100A 
PS-250TW 250W p. supply 
PS-300TW 300W p. supply 
, CASE-50 Mini 286-style cose 
, | т і CASE-70 Full-size stand. case ... 
a 4125 - 
cope bo 421000A98-10 
421000A9B-80 


421000A98-60 
FLOPPY DRIVES 424000498-80 


FDD-1.44A 1.44Mb, 3.5", Beige . $79.95 | | 424000A98-60 POWER SUPPLIES 


ы FDD-1.44X 1.44Mb, 3.5", Black .. $79.95 e (йирин 
| FDD-1.2 1.2Mb, 5.25", Beige ...... $89.95 
FDD-360 360Kb, 5.25", Block. $79.95 MATH CO- PROCESSORS - ” 110/220V, 50/60Hz 
Each co-processor includes a manual, Р5-150 8088 150 watt 


software guide and Intel's lifetime warranty. E Р жЕ oen TT MR 
- wo 


UNIVERSAL юй. Fo. OM Р5-250 286/386/486 250 wott 
| PROGRAMMER Дааа ады 
* Programs EPROMs, EEPROMs, ча. 80287-XL 94.95 | 80487-5X 499.95 
microprocessors, PROMs, PAL/GALs 
and other PLDs; rests logic & memory devices 2400 BAUD MODEM a 
Optional adaptors available for PLCC, PGA, ОЕР * Internal data modem HL NE 
and multiple DIP devices BREADBOARD d тач ° Hayes AT compatibility VALUE ү ш... 
е Includes host adaptor card and cable ON-A-CARD "wm * [ncl. Procomm software 
MOD-EMUP $699.00 " Solderless breadboard | і ж p ; МСТ- 24l 
" ith [/O, decode & — SN 
EPROM PROGRAMMER 6110950 ОО; Ж 2400 BAUD EXTERNAL MODEM 
* Programs 24-32 pin EPROMs & | pu , s -bi ғ 2400/1200/300 baud * Just 6.25 x 3.8 x 2 inches 
EEPROMs from 16K-1024K i i 
e Hex to OBJ converter E e ONT 
* Vpp 5, 12.5, 12.75, 13,21 & 25V (АЙ WIRE-WRAP PROTOTYPE CARDS 9600 BAUD EXTERNAL MODEM 
. 4 JDR-PR2 8-bit with I/O decode layout ... ..... 929.95 * CCITT V.42bis/V.32/V.22bis/Bell 212A & Hayes 
MOD-MEP-4* 4-EPROM progrommer unit......... $169.95 JDR-PR10 16-bit with I/O decode layout... $34.95 AT Cc - . m / synchronous 
MOD-MAC Host odaptor cord & cable $29.95 | | PRO-96E . M eese. 8299.95 
"Note: Requires hos! adoptorcord | PORTABLE IC TESTER ’ FAX M ODE M SWIT CH 
EPROM ERASER | y Щщ | * Tests the following 14 to 20-pin p 
| EE. | devices: 74 series TTL, 40 & 45 series ‚ е Save phone line charges! • Supports fax, modem, 
a Quickly and simultane- " “ CMOS & 41/44 series DRAM up to [Mb Ж phone and answering machine from 1 phone line 
ously erases up to 4 standard EPROMs } e Identifies unknown part numbers $119.95 
DATARASE I $39.95 = MOD-HIC ————— G 12005 | | * i i $89.95 


ТЕР 800-538-5000 "in" ur юани 


[ERE S: Fay dupeg & E, hine dire Hechos da $5 00 In Пк nd & $7 So) har nir. Сіз сг 1Їһ and he "кп cnc dert may require addition ик: charges coner esr à Soles Dept. Per fra 
птен. СЙ, readents mus! indide с oppicatie 1 wr x Prices f Ик а change моі парс, Wa ona псі mpaesk н үрке пәлесі aren, Wie пт irs he rgh kc Emi сакоии "^ REY 103 
mud m щт maui: rar, All тыпа ies mt is p шй. A RI copy > өше ierra a ewe іші hie bees Titi, ierra à pcs christ rear zr by ba евр pubem IDs. a ИГИН ie ЗЕ) CODE ? 


ЛЕ Meram êr, ined the СЛ bga era nasi er ied Бата ef JOR Mierodeskws bee. Mediae Cl: cuit Technology $a rodem ark oi JOH Mreredeskzes, [nc Copyright 1992 кє Ыкы CES 


Mail Your Completed Card Today. For =ч Response, Fax to 1-413-637-4343! 


cme gla) کس‎ Goat n e e noue ee Geet) Geb To) Re Se БШШШ) ss CL ae SG = CONSO) „шз ہے‎ _ сє سے سس سے سے‎ ee ص سے سد سے‎ eee e e> Gm ee es ee ee es ee es ee ee ee ee a ae © 


Circle the numbers m Inquiry Card which correspond to 
inquiry numbers assigned to items of interest to you. 


Fill out litis coupon carefully, PLEASE PRINT. 


Check all the appropriate answers to мары "А" 


through "E". 


А. What is your primary job functlon/principal area of 


Print Your name and address and mail or fax 10 
1-413-637-4343 


D. What operating systems are you currently using? (Check all 


responsibility? (Check one.) that apply.) 

МАМЕ » 1 ПМІ5/ОР 4 0 Sales/Markeling 12 ПІРС/М5:005 15 O UNIX 

н 2 О ProgrammeriSystems Analyst 5 O Engineer/Scientist 130005 + Windows 160 MacOS 

MLE 3 O AdministrationiManagement 6 O Other 1402 05/2 17 C1 VAXNMS 

COMPANY B. What is your level of management responsibility? E. For how many people do you /affyence the purchase of 
7 L1 Senior-level 9 О Professional hardware or software? 

ADDRESS 8 L1 Middle-level 18 C 1-25 200 51-99 

am SE = C. Are you a reseller (VAR, VAD, Dealer, Consultant)? 19 [126-50 210210 or more. 

eS ( 0 O Yes Ша! П Please send те one year of BYT. E Magazine for 

PHONE :»:;--: $24.95 and bill me. Offer valid in US. and 


Inquiry Nunibers 1-493 


' 23 4 5 6 7 6 910 | 2 13 14 15 16 17 
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 
35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 
52 53 94 55 56 57 58 59 60 61 62 63 64 65 66 67 68 
69 70 71 72 73 74 75 76 77 78 79 BO 81 82 83 B4 85 
B6 87 88 89 90 9 92 93 94 95 96 97 98 99 Ю0 101 102 


103 104 105 106 107 108 109 HO 11 12 113 14 115 16 117 18 19 
120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 
137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 
154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 
171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 
188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 
205 206 207 208 209 210 21 212 213 214 215 216 217 218 219 220 221 
222 223 224 225 226 227 226 229 230 231 232 233 234 235 236 237 238 


239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 
258 257 258 259 260 261 262 263 264 265 286 267 286 289 270 271 272 
213 274 275 276 277 218 219 280 281 282 283 284 285 286 287 288 289 
290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 
307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 
324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 
341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 


258 359 360 361 362 363 364 385 386 367 368 369 370 371 372 373 374 
375 376 377 378 379 360 381 382 383 384 365 388 387 388 389 390 391 
392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 
409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 
426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 
443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 
460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 476 
471 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL 


Inquiry Numbers 494-986 


494 495 455 497 498 499 500 501 502 503 504 505 508 507 508 509 510 
511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 
528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 
546 546 547 546 549 550 551 552 553 554 555 556 557 558 559 560 561 
562 563 564 565 568 567 568 569 570 571 572 573 574 575 576 577 576 
579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 
596 597 596 599 600 601 602 603 604 605 606 607 606 609 610 611 612 


613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 
630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 
647 648 649 650 651 852 653 654 655 656 657 656 659 660 661 662 663 
664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 
581 682 683 684 685 888 687 688 889 690 691692 693 694 895 696 697 
698 699 700 701 702 703 704 705 708 707 708 709 710 711 712 713 714 
715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 


132 133 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 
748 750 751 752 753 754 755 756 757 756 759 760 761 762 763 764 765 
766 767 768 769 770 771 772 773 774 775 776 ТТТ 118 779 780 781 782 
783 784 785 786 787 788 789 790 791 792 793 794 795 796 797 788 799 
800 801 802 803 804 805 806 807 808 809 810 811 812 813 814 815816 
817 818 819 820 821 822 823824 825 826 827 828 829 830831 832 833 
834 835 836 837 838 839 840 841 842 843 844 845 846 847 848 849 850 


851 552 853 854 855 856 857 858 859 860 861 862 863 864 865 866 867 
868 869 870 871 872 873 874 875 876 877 878 879 880 881 882 883 884 
885 888 687 688 689 890 891 892 893 894 895 896 897 898 899 900 901 
902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 
919 920 921 922 923 924 925 926 927 928 929 930 931 932 933 934 935 
936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 951 952 
953 954 955 956 957 958 950 960 961 362 963 964 965 966 967 988 969 
970 971 972 973 974 975 976 977 978 979 980 981 982 983 984 985 986 


PERMIT NO. 1/6 


POSTAGE WILL BE PAID BY ADDRESSEE 


DYTE 


READER SERVICE 
PO Box 5110 
Pittsfield, MA 01203-9926 


USA 


PITTSFIELD, MA 


possessions only, 


JULY 
Inquiry Numbers 987-1479 IRSDO7A 


987 988 989 990 991 992 993 994 995 996 997 998 999 1000 10011002 1003 
1004 1005 1006 1007 1008 1009 1010 1011 1012 1013 1014 1015 1016 1017 1018 1019 1020 
1021 1022 1023 1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 
1038 1039 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1054 
1055 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 
1072 1073 1074 1075 1078 1077 1078 1079 1080 1081 1082 1083 1084 1085 1086 1087 1088 
1089 1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 101 102 1103 104 1105 


106 107 108 1109 110 1111 112 1113 1114 1115 1116 1117 1118 1119 1120 1121 1122 
103 1124 125 1106 1127 108 129 1130 1131 N32 1133 1134 1135 136 1137 1138 1139 
140 141 142 1143 1144 145 1146 1147 1148 1149 1150 1151 1152 1153 154 1155 1156 
1157 1158 1159 160 1161 162 163 164 1165 1166 1167 1168 1169 1170 1171 1172 1173 
174 1175 176 1177 1178 179 180 181 182 1183 1384 WES 1186 1187 1188 1189 190 
1191 1192 193 1194 1195 1196 1197 1198 1199 1200 1201 1202 1203 1204 1205 1206 1207 
1208 1209 1210 1211 1212 1213 1214 1215 1216 1217 1218 1219 1220 1221 1222 1223 1224 


1225 1226 1227 1228 1229 1230 1231 1232 1233 1234 1235 1236 1237 1238 1239 1240 1241 
1242 1243 1244 1245 1246 1247 1248 1249 1250 1251 1252 1253 1254 1255 1256 1257 1258 
1259 1260 1261 1262 1263 1264 1265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 
1076 1277 1278 1279 1280 1281 1282 1283 1284 1285 1286 1287 1288 1289 1290 1291 1292 
1293 1294 1295 1296 1297 1298 1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 
1310 131 1312 1313 1314 1315 1316 1317 1318 1319 1320 1321 1322 1323 1324 1325 1326 
1327 1328 1329 1330 1331 1332 1333 1334 1335 1336 1337 1338 1339 1340 1341 1342 1343 


1344 1345 1346 1347 1348 1349 1350 1351 1352 1353 1354 1355 1356 1357 1358 1359 1360 
1361 1362 1363 1364 1365 1366 1367 1368 1369 1370 1371 1372 1373 1374 1375 1376 1377 
1378 1379 1380 1381 1382 1383 1384 1385 1386 1387 1388 1389 1390 1391 1392 1393 1394 
1395 1396 1397 1398 1399 1400 1401 1402 1403 1404 1405 1406 1407 1408 1409 1410 1411 
1412 1413 1414 1415 1416 1417 1418 1419 14201421 14221423 1424 1425 1426 1427 1428 
1429 14301431 1432 1433 1434 1435 1436 1437 1438 1439 1440 1441 1442 1443 1444 1445 
14461447 1448 1449 1450 1451 1452 1453 1454 1455 14561457 1458 1459 1460 1461 1462 
1463 1464 1465 1466 1467 1468 1469 1470 1471 1472 1473 1474 1475 1476 1477 1478 1479 


NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 
UNITED STATES 


лч 


FREE PRODUCT INFORMATION 


Mail Your Completed Card Today. For Quicker Response, Fax to 1-413-637-4343! 


Circle the numbers on Inquiry Card which correspond to ` Check all the appropriate answers to questions Үү .. Print Your name and address and тай, or fax to 
inquiry numbers assigned to items of interest to you. through "E". P. - 1-413-637-4343 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL 


PERMIT NO. 176 


POSTAGE WILL BE PAID BY ADDRESSEE 


BYTE 


READER SERVICE 
PO Box 5110 
Pittsfield, MA 01203-9926 


USA 


t 


Fill out this coupon carefully. PLEASE PRINT. 


PITTSFIELD, MA 


NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 
UNITED STATES 


A. What Is your primary job function/principal area of 


= a e — 1 301 T == ee, Se Oe eee ee SS Ss eee (ыны: eee eee оны 
Ша янына Gees gı -—— CINES A —— س‎ «нының ee ee, aD ee (20077) ae an an qnc 
> 


D. What operating systems are you currently using? (Check all 


responsibility? (Check one.) that apply.) 
NAME = 10 MIS/OP 4 O Sales/Marketing 12 O PCMS DOS 15C1UNIX 
20 Programmer/Systems Analyst 5 Engineer/Scientist 13 1005 + Windows 16 C1 MacOS 
ТТЕ 3C Agministration/Management 6 Other 14 005/2 17 O VAXNMS 
COMPANY B. What Is your level of management responsibility? E. For how many people do you /nffvence the purchase of 
7 O Senior evel 9 O Professional hardware or software? 
ADDRESS X z ЕГІ Middletevel 180 +25 20 0 51-99 
> C. Are you a reseller (VAR, VAD, Dealer, Consultant)? 19 0 26-50 2101100 ог more 
ri a 4 STATE ІР 100 Yes 11 O No Г) Please send me one year of BYTE Magazine for 
possessions only. JULY 
Inquiry Numbers 1-493 Inquiry Numbers 494-986 Inquiry Numbers 987-1479 IRSDO7A 


12 354 8 B ? 8 9 10 Т 12 13 14 15 16 17 
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 
35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 
52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 
69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 B4 B5 
86 87 88 89 90 9i 92 93 94 95 96 97 98 99 100 101 102 


103 104 105 106 107 108 109 10 11 112 113 114 115 116 117 118 119 
120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 
137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 
154 155 156 157 158 189 160 161 162 163 164 165 166 167 168 169 170 
171 172 173174 175 176 177 178 179 180 181 182 183 184 185 186 187 
188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 
205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 
222 223 224 225 226 227 226 229 230 231 232 233 234 235 236 237 236 


239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 
256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 
273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 286 269 
290 291 292 293 294 295 298 297 298 799 300 301 302 303 304 305 306 
307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 
324 325 328 327 328 323 330 331 332 333 334 335 338 337 338 339 340 
341 342 343 344 345 348 347 348 349 350 351 352 353 354 355 356 357 


358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 
375 376 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 
392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 
409 410 411 412 413 414 415 416 417 418 419 420 421 422 423 424 425 
426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 
443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 
460 461 462 463 464 485 466 467 468 469 470 471 472 473 474 475 476 
477 476 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 


494 495 496 497 498 499 500 501 502 503 504 505 508 507 506 509 510 
911 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 
528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 
545 546 547 548 549 550 551552 553 554 555 558 557 558 559 560 561 
562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 
979 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 
596 597 598 599 600 601 602 603 604 605 606 607 608 609 610 61 612 


613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 
630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 
647 648 649 650 651 852 653 654 855 656 657 858 859 660 661 662 863 
664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 
681 682 683 684 685 686 687 686 689 690 691 692 693 694 695 696 697 
698 699 700 701 702 703 704 705 706 707 708 709 710 711 712 713 714 
715 716 717 718 719 720 721 722 723 724 725 726 727728 729 730 731 


732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 
749 750 751 752 753 754 755 758 757 758 759 760 761762 763 764 765 
766 767 768 769 770 771 772 773 174 115 776 777 778 779 780 781 782 
783 784 785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 
BOO 801 802 803 804 805 806 807 808 809 810 811 812 813 B14 815 816 
817 818 813820 821 822823824 825 826827 828 829830 831 832 833 
834 835 836 837 838 839 840 841 842 843 844 845 846 847 848 849 850 


851 652 653 654 855 856 857 858 859 860 861 662 863 854 865 886 857 
868 869 870 871 872 873 874 875 876 877 878 879 880 881 882 883 884 
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Where Do You Go for Help When 


You're the Ex 


pert? 


BIX - the On-Line Service for 
People Who Know Computers! 


et answers, 
advice and code 
from top 
programmers, 
designers, and consultants. 
BIX 15 home to hardware and 
software engineers, systems 
designers, independent 
consultants, technology buffs 
and computer industry 
celebrities. АП sharing 
information on their favorite 
subject ... computing! 

And the resources on BIX 
are substantial. 


More High-Quality Tools 
and Information on BIX. 
Our software libraries 
are packed with the latest 
high-quality tools, programs 
and code to help you do a 
better job. 5o, whether you're 
looking for a special utility, 
TSR, highly qualified advice 
or just stimulating 
conversation, you'll find 
it on BIX. 


Get Answers in These 
Conferences and Many Others: 


borland 


Borland International 
official technical 
support 


Discuss the C++ 
rogramming 
anguage 
ibm.windows IBM/Microsoft 
Windows 


O5/2 Operating 
oystem 


c.plus.plus 


ibm.os2 


Utility software for 
ІВМ Computers 


ibm.utils 


Products from 
Microsoft 


microsoft 


Subscribe to BIX On-line 
for Only $39 a Quarter Now! 
Just set your telecom- 
munications program for full 

duplex, 2400 or 1200 baud, 

7 bits, even parity, 1 stop bit. 
Get your Visa, MasterCard, 
or American Express card 
ready. Have your modem call 
617-861-9767*, enter "bix"at 
the prompt. When you are 
prompted for "Name?" enter 
"bix.deal" and complete 
on-line registration. 


Money-Back Guarantee! 
Try BK for 30 days and if 


you're not completely satisfied, 


call Customer Service and we'll 
refund your subscription fees. 
But if you decide BIX is for 
you, we'll give you an 
additional 30 days on your 
annual subscription. 


*Connect to BIX locally via BT Tymnet—call 800-336-0149 for your local access number; fees are outlined on-line. Bix handles billing for BT Tymnet 
connect fees. Other access available. Cal] BIX at 800-227-2983 or 617-354-4137 for more information. 
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he Information Age has dawned in the armed 

forces of the U.S. The sight of a soldier going 

to war with a rifle in one hand and a laptop com- 

puter in the other would have been shocking only 

a few years ago. Yet that is exactly what was 

seen in the sands of Saudi Arabia in 1990 and 1991. In- 
formation systems have become essential ingredients to 
the success of combat operations on today's battlefield. 
And the explosion of personal 


INFORMATION-AGE 
WARRIORS 


From the commander’s perspective, information re- 
ceived should provide an accurate description of friend- 
ly, enemy, and neutral elements in an area of concern— 
the “battlespace.” To provide the detail and quantity of 
information required, a distributed database needs to 
be created from information provided by all available 
sources. Intelligence, operational, logistical, and admin- 
istrative information must be fused and distributed in 
such a way that it can be pulled from this global “info- 


Personal computer sphere" on demand. 

This aggregate information should be analyzed to 
merge duplicated information into a single element. The 
expanding discipline of AI gives great promise of help. 
The presentation of this information is also important. 


Air, ground, and naval commanders each need a different 


computer technology has 
brought with it a new set of 
challenges. 

In the Persian Gulf War, 
personal computers perme- 
ated all layers of command and 


technology may 
determine the outcome 
of future conflicts 


all functions of combat oper- 

ations. Their diverse functions 

included providing target data for aircraft and missiles, co- 

ordinating the flow of supplies and equipment into the 

„area, and maintaining personnel databases. They were 

also used to analyze intelligence information, plan routes 

for aircraft flights and troop marches, identify troop lo- 

cations, diagnose radar systems, and move messages 
from one corner of the battlefield to another. 

At the height of the conflict, the automated message- 
information networks passed nearly 2 million data pack- 
ets per day through gateways in the Southwest Asia the- 
ater of operations. The tremendously complex buildup, the 
merging of U.S. and coalition forces, and the movement 
of the massive amount of supplies required to support 
the forces were accomplished smoothly, due in large part 
to personal computer technology. Battlefield informa- 
tion systems became the ally of the warrior. They did 
much more than simply provide a service. Personal com- 
puters were force multipliers. Efficient management of in- 
formation increased the pace of combat operations, im- 
proved the decision-making process, and synchronized 
various combat capabilities. 

There are challenges still ahead, however. With the 
proliferation of tactical computer systems and programs, 
interoperability among systems is crucial. The numer- 
ous generations and configurations of automated data- 
processing architectures and the complex methods of in- 
formation and data exchange must be standardized for 
better effectiveness. In fact, innovation has outpaced in- 
teroperability. The lack of enforced standards and other 
factors have resulted in systems that cannot talk to one 
another. Consequently, the war-fighter is being inun- 
dated with more information in more formats. 
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picture of the battle area; logisticians need yet another. 
Each should have the ability to shape the presentation 
of information as desired. Software-controlled custom- 
izing of each command node is the goal. 

Long-term challenges also exist. True interoperability 
requires maximum information sharing among all ser- 
vices, theater commanders, and allied nations. This drives 
the military toward the emerging national and interna- 
tional information-systems standards. Future informa- 
tion needs on the battlefield will demand quantum leaps 
in processing power and memory capacity without in- 
creases in size and power consumption. Tomorrow's 
war-fighter will require global access to information and 
transparent multilevel security in a laptop system. 

The ultimate goal is simple: Give the battlefield com- 
mander access to all the information needed to win the 
war. Апа give it to him when he wants it, where he wants 
it, and how he wants it. 

А downsized force and a shrinking defense budget re- 
sult in an increased reliance on technology, which must 
provide the force multiplier required to ensure a viable 
military deterrent. Increasingly, military requirements 
are being met by off-the-shelf hardware and software. 
Cost also drives the military toward commercial products. 
The military has always depended on industry, and that 
dependence has been continually rewarded. As the sun of 
the Information Age moves steadily toward apogee, new 
information-technology applications will spin off to en- 
sure that America's fighting forces maintain the edge so 
proudly demonstrated in Desert Storm. Ш 


Gen. Colin L. Powell is chairman of the Joint Chiefs of 
Staff and serves as the principal military adviser to the 
president. You can contact him on BIX c/o "editors." 
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These are the '90s. 
Correspondence is 
more copious. Spreadsheets 

are more spacious. And 
networks have grown from 
novelties to necessities. 
16 MHz just doesn't cut it 
anymore. 

So we created the Dell 
3255Х. Its 25 MHz i386SX 
processorcanrun up to 4096 


16 ISN'T SO SWEET 
ANYMORE. 


us win the PC Week and even moved us into the 
Customer Satisfaction Poll FORTUNE 500 ourselves. 
an unprecedented eight 5o call and order a Dell 


times. With our toll-free 
technical hotlines and 


325SX today. Because it's 
not too often you run across 


deskside service that can a deal this sweet. 

usually be there by the | 

next business day.^ DOLL 
But giving people 


800-626-8260 


WHEN CALLING, PLEASE REFERENCE #11Е69. 
HOURS: 7AM-9PM CT MON-FRI, ВАМ-АРМ CT SAT, IOAM-3PM CT SUN, 
IN CANADA, CALL 800-668-3021. IN MEXICO, 95-800-010-0664. 


more for less is pretty much 
standard procedure here 


faster than some of our at Dell. It's — 
competitors comparable 16 made us 
MHz 386SX systems. And ап $890 оаа 
here's the best part: іс costs million 
up to $1,250 less. company, 

Just think of it, 25 MHz turned 
for less than the price of 16. 15 two-thirds 
this a great country, or what? of the 

Of course, you still FORTUNE 13865Х SYSTEM 
get the same Dell service 500° into 
and support that’s helped | customers 

Lease: $45/Mo. 


The Dell 325SX i386SX, 25 MHz System. 
System includes: 2MB RAM, 50 MB Hard Drive, 
and VGA Color Monitor. 
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FEW THINGS. 


NOW $1,199 
THE DELL 3255Х i386SX 
25 MHz SYSTEM 


= LEASE: $45/MO. 

=2MBRAM 

a 50 MB HARD DRIVE 

"МСА COLOR MONITOR 
(14, 640 x 480,.39mm) 

" ONE FLOPPY DRIVE 


NOW $1,599 
THE DELL 333° 1386 
33 MHz SYSTEM 


= LEASE; $60/MO. 

» 4 MB RAM 

= 80 MB HARD DRIVE 

2 VGA COLOR MONITOR 
(14; 640 x 480,.39mm) 

s ONE FLOPPY DRIVE 


NOW $2,499 
THE DELL486P/33 1486" 
33 MHz SYSTEM 


= LEASE: $94/MO. 

s 4MBRAM 

= 120 MB HARD DRIVE 

» ULTRASCAN™ 14C 
COLORMONITOR 
(147 1024 x 768, . 28mm) 

« ONE FLOPPY DRIVE 


NOW $2,999 
THE DELL 486P/50 i486DX2 
50 MHz SYSTEM 


" LEASE: $112/MO. 
= USES INTEL'S SPEED 
DOUBLER TECHNOLOGY 
28 MB RAM 
=» 230 MB HARD DRIVE 
= ULTRASCAN 14C 
COLOR MONITOR 
(147 1024 x 768, .28mm) 
" ONE FLOPPY DRIVE 


We started with cutting-edge technology. 
Then we cut out the middleman. And now 
we're cutting deals that'll send our competitors 
scrambling for their calculators and you 
scrambling for the phone. 

We've just lowered the prices of four of 
our hottest systems anywhere from $150 to $320. 
But lower prices dont mean you should lower 
your expectations. 

The Dell service and support package is 
definitely a cut above. Our toll-free technical 
hotlines solve 9096 of reported problems over 
the phone, usually in 10 minutes or less. And if 
necessary, a trained technician can be at your 
home or office, usually by the next business дау.“ 

[t's this kind of fanatical customer service 
that has won the hearts and minds of customers 
and product reviewers across the globe. 

Its also made us an $890 million business, 
scored us 53 product awards last year alone and 
tumed two-thirds of the FORTUNE 500 into 
customers. It's even helped us join the 
FORTUNE 500 ourselves. 

So call us and take advantage of these — 
low prices. After all, it’s not every day you get a 


chance to cut a deal like this. 


800-545-3771 


WHEN CALLING, PLEASE REFERENCE #11E70. 
HOURS: 7AM-9PM CT MON-FRI, 8AM-4PM CT SAT, IOAM-3PM CT SUN. 
IN CANADA, CALL 800-668-3021. IN MEXICO, 95-800-010-0664. 


oLeasing arranged by Leasing Group, Inc. Outside the U.S., prices and configurotions moy vary. i386, i486 ond the Intel Inside Logo ore trademarks of Intel Corporo- 
tian, FORTUNE 50015 a registered trademark of The Time Inc. Magazine Company. Dell disclaims proprietary interest in the marks and names of others. AService 
provided Бу Banclec Service Carporotion. On-sile service may not be available in certain remote locations. ©1992 Dell Computer Corporation. All rights reserved. 
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NOW YOU CAN BUY A 50 MHz 486 
COMPUTER WITHOUT BUYING THE FARM 


the Dell*486P/50 is your computer. But what else would you 
Its built around the new expect from Dell? It's the 

50 MHz i486" DX2 chip. The company that's grown to 890 

first to use Intel’s speed doubler ^ million dollars in just 8 years 

technology. by creating some of the most 
So users of popular applica- award - winning products and 


tions can expect a performance services in the industry. 


P boost of up to 27% over a run- So call and order a Dell 
A NEW LOW PRICE of-the-mill 33 MHz 486DX chip. 486Р/50 today. Because mega- 
(ЕА5Е9: $112/MO. 
DELL 486P/50 i486DX2 50 MHz SYSTEM For less than what other guys hertz shouldnt cost megabucks. 
SYSTEM INCLUDES 8 MB RAM, 230 MB HARD DRIVE, ULTRA- 
SCAN" 14C (024 x768) MONITOR, AND ONE FLOPPY DRIVE. charge for а stripped 25 MHz 4865Х DOLL 
If you've been looking system. And you still get Dell's 800-545-1 580 
for breakneck performance renowned service and 
WHEN CALLING, PLEASE REFERENCE 3 TIEG2. 
22% HOURS: 7AM-9PM CT MON-FRI, 8AM-4PM CT SAT, IOAM-3PM СТ: 
that won't break the bank, support package. ‚е^ IN CANADA, CALL 800-668-3021. IN MEXICO, 95-800-0Ю-066 
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